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COMPOSITAE OF SOUTHERN CALIFORNIA 


INTRODUCTION. 

The present paper is the result of a systematic study by the 
inithor of those Southern California plants belonging to the 
family of Compositae, and its aim is to present in an intelligible 
form our present knowledge of this ^roup as it occurs within the 
area indicated. Only two attempts to classify and describe the 
Composite flora of Southern California have previously been 
made, both by Dr. Asa Gray^ in connection with works of a 
much larger scope. These works having been published some- 
thing over twenty years ago, and much additional knowledge 
having accumulated during the interval, it seemed advisable that 
some such revision as the present one aims to be should be under- 
taken. It is the result not only of over six years of study in the 
herbarium and field on the part of the author, but also of much 
careful work carried on by many resident and other botanists 
who have generously placed their knowledge at his disposal, or 
published accounts of their studies in the current botanical 
journals. 

By “Southern California" is meant in general that portion 
of the state lying to the south of Tehachapi Pass, or, . moi-e 
specifically, the counties of Santa Barbara, Ventura, Los Angeles, 
San Bernardino, Orange, Riverside, San Diego, and Imperial. It 
lies, roughly speaking, between 32° 35' and 35° 50' north latitude 
(extending only to 35° 5' in the western part), and between 37° 
and 43° 40' longitude west from the meridian of Washington, 
and includes the islands off the coast as well as the mainland 
itself. It does not include Lower, or Baja, California, which is a 
peninsula bordering Southern California on the south and belongs 
to the Republic of Mexico. It has an area of 116,122 square 

a Botany of CaUfornia, i. 288-443, 613-619 (1876), and ii. 453-460 (1880), 

2 Synoptical Flora of North America, i. pt. 2, 48-444 (1884) and 445-455 
(1886). 
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kilometers (44,836 square miles), beiii^ nearly the size of the 
State of i’euusylvaiiia. In altitude, it ranges from 87 meters 
(287 feet) below sea level, in the Lower Sonoran Zone of its 
Desert Area, to 3500 meters (11,485 feel) in the Alpine Zone of 
Mt. San Gor^^onio (Graybaek). It is not necessary to enter more 
fully into the ^eo^rapbie features nor into a description of the 
climatic characteristics, since they have been amply tr<‘ated by 
,Mr. S. B. Parish in his excellent “Sketch of the Flora of Southern 
(California.”**’ 

Th(» term ” (Compositne” is here used in its broadest sens(\ 
and includes the (Cichoriaceae and Ambrosiaceae of some botan- 
ists, as well as th(' Carduaeeae, or fCompositae i)roper. Th(» total 
number of species and varieties recojiiiized in the ])resent i>apt‘r 
is 445. asid(‘ from 47 species mentioned as oceurrinji: near our 
l)oi*ders and to be expe(ded within them. Of this number, about 
37 are introduced plants, mostly cosmopolitan or Eastern North 
American W(mm1s. The 445 sjiecies, varieties, and forms actually 
known to occur in Southern (California are distributed by tribes 
as follows: 


Kiipatorioao 

9 

Hel(‘Tuene 

SO 

Astercac 

113 

Anthemideao 

19 

InuJoae 

25 

Seiiecioneae 

25 

Amhrosioae 

IS 

( ’ynureae 

17 

Heliantheae 

34 

Mutisieae 

*) 

Madieae 

29 

Giolioricjie 

08 


In usin^ this list for j)ur])oses of comparison it should be 
noted that the number of species could be jxreatly auf>:mented by 
lecoffnizin^ numerous forms which have been described and 
j>iven specific names, but which are reduced to synonymy in this 
paper. While thoroujrhly in sympathy with every effort to cai*ry 
systematic botany to the point wher(» all forms are })roperly 
recoj^nized and classified, the author is of the opinion that the 
exaltation of trivial forms, distin^j^uished only by one or two 
variable characters, to the rank of species is conducive neither 
to clearness nor to scientific accuracy. A rational system of 
classification should brin^ out the natural relationship between 
the various forms; should, in other words, represent the cleavage 

® Botanical Gazette xxxvi. 203-222 and 259-279 (1903). 
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of the larger ji;roiips into their component pails as it has taken 
place in nature. Much of our recent work, howev<u*, has un- 
fortunately consisted of a mere cutting across the ^I’ain, the result 
bein^; a mass of chips, — the so-called species, — each beinj; a jiure- 
ly artificial product and bearing no evident relationship to the 
others. This is commonly the result of hasty work where the 
perjietrator has been too busy to work out natural affinities 
through a coinparision of inttu'grading forms accompanied by 
field study. 

In the matter of generic limits the author has also been 
rather conserval iv<\ Realizing the futility of any effort to 
establish genera all of which are of ecjual rank, he has chosen to 
follow the lines laid down by earlier workers so far as possible 
rather than to attempt a readjustment, with its inevitable ac- 
eompaniment of name-chang<\s. Throughout tin* paper an 
attempt has been made to follow the Intmmational Rules of 
Nomenclature as laid down by the Vi(‘nna (\>ngress of 1905. 


(^Old.ECTlOXS. 

Although handicapped by not being able to examine speci- 
ineiis in the older herbaria of Eastern North Ani(*rica and Eur()]>e. 
I have seen the ('om])ositae in practically all the California her- 
baria. and studi(‘d them in th(‘ field during a period of about 
twelve years. Th<‘ loan of material from certain of the larger 
<‘ast<U‘n luM-baria has also been of (*onsiilerabh‘ assistanci^. 

My wo?*k having been prosemited mainly at the Univt'rsity ol* 
California, the Herbarium of that institution has naturally sup- 
plied the bulk of the material from wdiiedi the descriptions are 
<liMwn. The collection (*ontains nearly all of the sets recently 
distributed from Southern California, as well as a nearly complete* 
set of the ])lan1s collected on the State (b‘ologi<‘al Survey, iShli- 
lSh4. 

During the spring of 190b some three weeks were spent at San 
Diego in working through the (^)ml)osita(* in the Herbarium (d* 
Mr. and ilrs. T. S. Hraiuh*gee. This herbarium was helpful 
especially because of the dafa supplied concerning the distribu- 
tion of species along our southern and <'astern bo?’d(‘rs and b(*cause 
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of the lar^e number of type specimens and duplicate types repre- 
sented. Mr. and Mrs. Brandegee presented their entire collec- 
tions to the University of California in August, 1906, since which 
time they have been consulted almost daily in the preparation of 
this paper. 

The California Academy of Sciences Herbarium was consulted 
at frequent intervals before its nearly complete destruction in 
the San Francisco fire of April, 1906. The Compositae were here 
very well represented, and practically all of the Southern Cali- 
fornia species were examined and notes made. The types of 
nearly all of Dr. Kellogg ^s species were preserved here, as well as 
the types of mcxst of Dr. Oreene’s early species, and it is very 
gratifying to learn that many of these types have been saved 
through the efforts of the curator. Miss Alice Eastwood. 

At San Bernardino T had the generous assistance of Mr. S. B. 
Parish in working through the Compositae of his herbarium, 
wherein the Southern California flora is so abundantly repre- 
sented. This botanist was able not only to give much information 
gleaned from his long studies in that part of the state but also to 
add, in many cases, the opinion.s of Dr. Asa Cray, who had 
examined many of his earlier collections. Dr. A. Davidson, of 
Los Angeles, like^^'ise offered me the use of his herbarium, 'where 
the Compositae were looked over in June, 1904, since which time 
certain specimens have been loaned for study. It was also in 
June of 1904 that the herbarium of ]\Ir. George B. Grant, of 
Pasadena, was visited. It is probable that recent accjuisitions to 
these collections would yield valuable data, but lack of time has 
prevented a repetition of the visits. The Herbarium of the Leland 
Stanford Junior University was consulted in February, 1907, 
with the especial object of examining the types of Southern 
California Compositae described by Professor Abrams and by 
^Ir. Elmer, Through the kindness of Professor Abrams I was 
enabled to see all of these types with the exception of one 
(Machaeranthera Pinosa), which was temporarily unavailable. 
The J. G. Lemmon Herbarium in Oakland has supplied valuable 
data concerning certain species discovered by Professor and ]Mrs. 
Ijemmon when the botanical history of California was still young. 
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CITATION OP SPECIMENS. 

In the present paper no attempt has been made to cite all of 
the specimens examined. If the species under consideration is 
well known and its distribution clearly g^iweu in some standard 
work, no specimens are cited. When it is rare, when there may 
be some doubt as to the form described, or when for any reason 
it may be desirable to know exact stations, all of the specimens 
at hand are listed. Sometimes a few examples, to fix the identity 
or to express extreme range, are given and the remainder left 
without citation. In no case (exce])t possibly by error) has a 
specimen from Southern California been cited unless it has passed 
under my personal observation, or a Southern California locality 
cited unless verified by myself, save in those instances where some 
other authority, preceded by the expression “ace. to“ (according 
to), is mentioned. The botanists to whom reference is most 
frequently made in this way and their publications from which 
the data were gathered are the following: 

Asa Cray. Botany of (California, Synojgiral Flora, and Hcattcrcd papers 
mostly in the Proceedings of the American Aca<lomy of Science's. 

Sekeno Watson. Scattered papers, mostly in the Proceedings of the 
American Academy of Sciences. 

Le Roy Abrams. Flora of Los Angeles and Vicinity, and papers in the 
Bulletin of the Southern California Academy of Sciences and elsc^^llere. 

S, B. Parish. Manuscript of a j>aper as yet unj)uMish(‘d, — The Pteri- 
dophyta and Sfiermatophyta of Southern California, — and notes supplied 
through correspondence. 

T. S. Brande<jee and Mrs. Katharine Bkande(;ee. Various pa]>ers in 
Zoe, the Bulletin and Proceedings of the (California Academy of Sciences, 
etc., and notes supplied by correspondence or oral communication. 

A. Davidson, ('atalogue of the Plants of Los Angeles (’ounty (l^Dd). 

A. J. Mo(Clatchie. Flora of Pasadena. 

F. V. CoviLLE. Botany of the Death Valley Expedition, (Contributions 
from the IT. S. National Herbarium, vol. iv. 


ACKNOWLEDGMENTS. 

It is a pleasure to here make acknowledgment of the generous 
a^ssistance received from many sources in the prosecution of this 
work. Professor W. L. Jepson, of the University of California, 
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iiiKlor whose sui)ervision the study has b(‘en made, has rendered 
invaluable aid by his many siijr^eHtions and kindly criticism, 
ih'ofessor W. A. Setchell and Mr. Townshend Stith Brandefi(*e, 
also ot* the University of California, have rendered much aid in 
vai’ious ways, and Mrs. Katharine Brande^ee, because of her 
intimate knowledge of the California flora and of her generosity 
in impai'tina this infonnation, has placed me under lasting obli- 
pdion. Mr. Samuel B. I^irish, of San Bernardino, who has 
(‘xplored the botany of Southern C'alifornia perhaps mon^ 
thoroughly than any one else, has not only allowed me the free 
(examination of his (‘olkvtions, but has also permitted the us(* of 
his manuscri])1 uot(*s, and even these have been supplemented at 
f]*e<juent intervals through correspondimce. This kindness is 
hiiihly appreciated, sin(‘e it is not too mu(*h to say that no 
thoroimh revision of any considerable ^^rou{) of Southern Califor- 
nia plants could be })i‘epared at the present time without con- 
sultiui’ Mr. Parish and his herbarium. 

1 am indebtinl to Miss Ali(*e Eastwood for th(‘ privilege of 
(‘\a min ill” sfieciimms in the Herbarium of the California A(*ademy 
of S('i(ui<*es, and also her ivcent collections from Southern (Cali- 
fornia, and lik(*wise to Prof('ssor Le Koy Abrams for the privilei»e 
of eoiisultiii” the Herbarium of the Ltdand Stanford Junior Uni- 
Acrsity. Prof(*ssor J. (i. licmmon, of Oakland; Dr. A. Davidson, 
of Los Angeles, and Mr. (Lh). B. (Jrant. of Ibisadt^na, have all 
kindly pi-emitt(*d me to examine their liiu’baria. Amoniz th(‘ 
nsideni botanists and (‘olk^ctors who liave ”iven much assistaiu'c 
by snpplyiim hi)(‘cim(‘iis from their ivspective localities may Ik* 
m(*ntion(Kl : Mi's, (diarlotte j\I. Wilder, Ui'of(\ssor and Mrs. Josepli 
Orinmdl, Miss Elizalndh Day Palim*?*, Mr. S, W. Austin. Mr. K. 
E. ScludkmtKU'. Mi*. L. A. (Jreata, Dr. R. J. Smith, Rev. <i(*or”e 
Robtutson, Mr. ;\| R(H»d. Mr. E. A. Zumbi'o, Mi'. F. Oilman, 

and .\lr. Erm^st Hraunton. Mr. Haidey P. Chandler. Mr. Ernest 
B. Bab(KH*k and Mr. Harold D Babcock have a(*compani(Hl me 
on various botanical tours, mostly to th(‘ north of the distri(d 
('o\mvd by this paper, and rendered valuable aid both in tlu* 
I)repai’ation of material and in its study. My brother, Oeor”<* 
R. Hall, has made several intmvstin^^ collections in the liiLdim* 
mountains at my recjuest. 
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Sir William Rotting IFomsley, of tho Koyal Bolaiiic* Gardens 
«t Kew, En^dand, has kindly supplied notes eoneernin^ certain 
Asters and a sketch of tlie type of A.s7rr Mrnziesii, Professor B. 
L. Robinson, of Harvard rniversity, has compared a number of 
s])(‘eimens with types at the Gray Herbarium, and supplied 
valuable material for examination. J)r. A. X. Ros(‘ has loaned 
sp<M‘imens from th<* W S. National Herbarium for conii)arison 
Dr. J. AI. Greenmail, of the Field Aluseum of Natural History, 
has furnished critical not(‘s conccnaiinj? ctu’tain troublesome 
Senecios. To all of these uentlemen 1 return my most sincen* 
thanks. 

.Vcknowl<Ml*:ment is also here made of aid I'eceived throunh 
the Experinamt Station of the T'niversity of Galifornia from the 
“Adams Furur’ of the Pnited States Government. By means 
of this aid a botanical trip was made throujrh portions of the 
Alobave Desert and Inyo Go. in Alay and dune of 19()h. Althoujudi 
primarily for the jiurposc of makinji studies in forai»e and sto(*k- 
Iioisoninjx plants, concerning which rejiorts will be issued later, 
niU(*h data liere utilized was also oldaincd on the expedition. 


( ; E( )( J K A PH I DISTRIBI^TTON. 

It has been fouiul that in discus.sim» the distribution of plants 
or animals over any considei*ablc area it is conducive to clearness 
to have that area maj^ped into life zones, these l)ein£»: essentially 
th(‘rnial belts reco^nizeil by the plant trrowth and animals which 
they sustain. Tin' f<dlowinj»’ life zones are !*ecoi»nized in South- 
ern Galifornia: 

Al]>iiic, er .\r('ti<*-.\Ij)iiic Zone. 

Hinlsoiiiaii Zone. 

(’anndian Zone. 

Transition Zone, 
rpper Sonoran Zone. 

Ltjwer Sonoran Zone. 

The Arctic-Alpim* Zone is shar])ly marked and consists only 
of the Alpine flora above timber line. The only (\>mpositae of 
our district restricted to this zone are: 

Antf»nan<i media. 


Eriffvroii compositm discoideua 
EaiUardrVa argent ea. 
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The Hudsonian and Canadian zones cannot be clearly dis- 
tinguished from each other in Southern California, but together 
they occupy the rather narrow belt between timbe^ine and the 
extensive forests of Yellow Pine {Finns ponderosa, including its 
variety Jeffreyt) and White Fir {Abies concolor). Their most 
characteristic trees with us are the Limber Pine {P. flexilis) and 
the Murray Pine {P. Murrayana), the latter frequently occupy- 
ing boreal islands completely surrounded by Transition Zone 
elements. Perhaps none of our Compositae are restricted abso- 
lutely to these zones. 

The Transition Zone is best marked by the presence of Yellow 
Pine and White Fir. It is sometimes (‘onvenient to speak of a 
Lower Transition, where the pine is dominant, and of an Upper 
l^ansition, where the fir is dominant. Many Compositae are 
restricted in their distribution to this zone, the list including the 
following: 


HapJopappus gossypxnus 
Aster Frcmonti Parislm 
Astei delcciahxlis 
Hemx:^ovia Wheeleri 
Homizondla mixiima 


Enophxfllxjim Janatum oboiatum 
Helena um Bigelovii 
Axxixca Bernardma 
Crepu^ acximxnata 
Hieracexim albxfloxum 


The Upper Sonoran Zone is essentially (*o-limital with the 
cha])arral belt, but also includes the Pihon belt of the desei’t 
ranges, ^It. Pinos, etc. It occupies nearly all of the Cismoiilane 
Area, that is, the area west and south of the San ({abriel, San 
Bernardino, San Jacinto, and Cuyamaea Mts. (Vmimon elements 
indicative of this zone are Chamiso {Adenosioma fasricalatum) , 
Wild Buckwheat {Erioqonnm fas( Indafum) , Beard-tongue 
{PevistrmoH anlirrlumides)^ Deer-weed {Lotus glahcr), etc. Of 
the Compositae restricted to this zone may be mentioned : 


E) leamt i ui ( rxcoxde^t 
Ki icamd la pxm folia 
Ba<eJuin,s pxlulans 
Eiictha, Cahforniea 
Eitophyllum Nevinxi 


Artemxsia Calif ornua 
Caiduiis occiA entails 
Perceta mtcroeephala 
Malacothrxx saxatiixs 
Hteraceum Parishxi 


The Lower Sonoran Zone occupies the Desert Area with the 
exception of those ranges which extend into the Upper Sonoran. 
Certain warm areas west of the mountains are perhaps also best 
classified as Lower rather than Upper Sonoran, noticeably a 
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portion of the San Bernardino Plains, where are found desert 
immigrants that have undoubtedly come by way of Cajon Pass ; 
and portions of southwestern San Diego Co., where desert .sp(*eies 
have established themselves, coming either through low passes 
from the Colorado Desert or northward from Lower California. 


The plants of this zone are nearly all xerophytes with various 
adaptations to their arid habitat. The following common Com- 
positae are characteristic of this zone : 


Brickcllia atractyloides 
A ca7nptopappu8 sphaerocephalus 
Erieamcria monactis 
Chryaofhamnus paiiicviatus 
ChrysothammiH nauseosu/i graveolens 
Monoptilon helUoidcH 
Aster Mohavensis 
Aster spinosus 
liaeefuiris aergiloides 
Framer ia dumosa 


Baileya pauciradiata 
Chaenaetis earphoelinia 
Porophyllum graeile 
Vysodia Coopcri 
Pectin papposa 
Attemisia spinescens 
Pevceph yl I u m Seh otti i 
Lepidonpari um squamatum 
Tetradymia spinosa 
Malaeothrix gUihrata 


Life areas differ from life zones in that they indicate all of 
the factors influencing the distribution of life, rather than only 
that of temperature. Three life areas may be distinguished in 
Southern ('alifornia, namely, the Desert Area, the Nevadan or 
^Fontane Area, and the Cismontane Area, the last including 
ever3i:hing southwest of the principal mountain chain. These 
areas may be subdivided into subareas, for example, the Mohave 
and Colorado subareas, the Coastal Subarea, etc. 

Various jiapers dealing with jdant and animal distribution 
in Southern California have been consulted in reference to this 
subject, and especially the works of Dr. C. Hart ^Ferriam, of the 
Biological Survey, XJ. S. Department of Agi*iculture, who was 
the first to distinguish and name the Life Zones of North America 
according to our present system. Such papei’s ai*e : 

Hart Merriam; T^ife Zones and C’rop Zonrs of the TTnited Statos, 
U. S. Dept. Agr., Div. of Biological Survey, Bull, ix (1S9S), 

C. Hart Mkrriam; Kesults of a Biological Survoy of the San Francisco 
Mountain Region and Desert of the Liltle (’olorado, Arizona, N. A. Fauna 
Xo. 3 (1890). 

(J, Hart Merriam: Results of a Biological Survey of Mt. Shasta, Cali- 
fornia, N. A. Fauna No. 16 (18,99), etc. 

S. B. Parish : A Sketch of the Flora of Southern California, Bot. Oaz. 
xxxvi, 203-222 and 259-279 (1903). 
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(JwiNNELL: (^heek-list of Calif omia Birds, Patdf. Coast Avi- 
ftiuun 3 (1902). 

JI. M. Hall: A Botanical Survey of San .Facinto Mountain, Univ. 
('alit. Pub. Botany, i. 1-140 (1902), 

H. M. Hall: Some contributions to the Phytogeography of Southern 
California, Bull. So. Calif. Acad. iii. 19-22 (1904). 

i\ Stephens: Life Area.s of (California, Trans. S. Diego Acad. i. 1-8 
(190.1). 

F. Y. (C()\ii.LK and 1). T. MAOlKnuiAL : Desert I^otanical Laboratory of 
the ( arnegie Institution (1903). 

.1. Boutt Davy: The Xathe Vegetation and (Crops of the (’olorado 
Delta, (Cfilif. Agr. Kxp. Sta. Bull. No. 140, siippl. (1902). 

The following popers, although not dealing direetly with dis- 
tribution in Southern California, have also been helf)ful : 

\V. L. Biia\ : The Fcological delations of the Veg(*tatioii of Western 
Texas, Bot. Caz. xxxii. 99-123, 195-217, ami 202-291 (I9(H). 

VL^^\o^ Bailey: Biological Sur\e} of Texas, N. A. Fauna No. 25 
(1905). 

P. B. Kennchy: Botanical Featun*s around Keno, Muhlenbergia iii. 
17-.IJ (1907). 

(c. V. PjpEK: Flora of the State of Wahhington, (Contr. X\ S. Nut. Herb. 
XI. ( 1900). 


CT)MPOSITA H, SrXFLOWER FAMILY. 

ll(*rbs, shrubs, or .soiuetinies trees. Flowers in heads (oi* 
rarely in spikes or umbels in eertain non-Californian genera), 
borne on the enlarged summit of the common pedum^le (r<- 
c( [iimh) and surrounded by a common iucohurc of few to many 
bracts. Heads usually many-flowered, yet sometimes few- 
flowinvd, or even only 1 -flowered. Receptacle with or without 
liraets, these commonly paleaceous or setiform when prissent and 
each sul)tending a tiovver; the rect^ptacle said to b(‘ nakal wluui 
bearing only flowTrs within the involucre, chaffy, paleaceous, or 
brhsfly when bearing bracts among the flowers. (Virollas tubular 
an<l o-toothed or 5-lobed (rarely 4 or .S-merous), or the limb 
liyulaie (strap-shaped) and toothed at apex. When both kinds 
ai e present, the dowers with the ligulate corollas occupy the mar- 
gin of tlie head and are called ray-flowers \ the flowers with the 
tubular corollas occupy the center and are called disk-flowers; 
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such heads are said to be radiate. Heads without lif>ulate eoi'ol- 
las are said to bo disejnd. The term raif is sometimes used foi* 
ray-eorolla, sometimes for only the lij^ule of the ray-eorolla. 
Ray-fiowers commonly pistillate, sometimes perfect or iientrjd , 
disk-flowers commonly perfect, often staminate or pistillate^. 
Heads homogamous, that is, with all their flowers alike; or 
heterogamous, that is, with more than one soi*t of flowers. Hoino- 
^amous heads may have all the corollas lijrulale, or they may be 
discoid. Calyx-tube unit(‘d with the ovary, the limb when present 
called a pappus and j^reatly varied in structure, consistiim of 
awns, hairs, bristles, scales, or ])aleae, oi* in some cases appeariim 
as a mere ci’own or rin^ or wholly obsolete. Stamens o (rarely 
4 or 3) insei*t(‘d on th<* corolla-tube and alternating with its lobes 
or teeth; anthers 2-cellcd, unit(*d and forminu* a tube, or m^arly 
or (|uite free in Ambrosieae, introrse. from obtuse to auri(*nJat(‘ 
or caudate (tailed) at base, usually a])])enda^ed above, this ap- 
pendage beinjj: a ])rolon^ation of tlu' connective between the 
anther-cells. Style divided above into 2 bi'anches which bear 
siigmafie lines on th(*ir inner face. Ovary l-celled, 1-ovuled. 
maturing into an aehene, ci'owned by the ])appus when that is 
pi'esent. 

KEY TO THE TRIBES. 

A.— Corollas all regular (the heads then discoid) or only the marginal 
ones ligulate (the heads then radiate). 

Anthers not eaudnte at the base. 

Keeeptacle naked (uitlujiit I ristles m (diaffy Ijraets, exta'jd nos. and 

S4) ; leaves alternate (except in ims. a, oP, (34, (3.1, S2, and 91 ). 
Style-branches thickened np\Aard, <d4iise; sti;;niatic lines nut ex- 
teinlin^ beyond the middle: flowers ne\er yellow: rays nine 

1. KPPATOPIRAK, p. 14. 

Style-branches not thickeiu'd iipwaid; sti^niatic lines in p(‘rtVct 
flowers extending to the snininit. 

Hracts of the in\olncre iisnally imbricated: disk-flowers coniineii- 
ly yellow ; rays of the same or diflerent color or none: 
style-branches in ]»erfect flowers flattene<l ami with a dis 
tirct (bnt sometimes very short) terminal appendaj^e 

2. ASTKKEAR, j>. L"). 

Bracts of the involucre in few series, sehlom much imbricated; 
<li8k yellow; rays often of the same color when presimt: 
style-branches in perfect flowers with truncate or variously 
appendaged tips 7. HKTjENIEAE, p. 21. 



14 


University of California Publications in Botany. [Vol. 3 


Bracts of the involucre imbricateil, dry and Bcarions; flowers 
white, yellow, or greenish, rays present or absent: style- 
branches mostly truncate: pappus none or reduced to a 
mere crown or ring 8. ANTHEMIDEAE, p, 23. 

Bracts of the involucre in 1 or 2 series, little or not at all im- 
bricated, nor scarious: both disk and ray yellow: style- 
branches in perfect flowers truncate: pappus of soft capil- 
lary bristles (coarse in no. 93). ...9. SENECLONEAE, p. 24. 

Kecej^tacle with chaffy bracts. 

Heads unisexual (excei>t nos. 35 and 36) : anthers nearly or quite 
distinct: rays none: corolla of perfect flowers much reduced 
or wanting: pappus none or a mere vestige: leaves mostly 

alternate 4. AMBKOSIEAE, p. 18. 

Heads not unisexual: anthers united. 

Involucre of 1 to several series of bracts, none enfolding ray- 
achenes: receptacle very chaffy: rays present or wanting: 

leaves mostly opposite or basal 

5. HELIANTHEAE, p. 19. 

Involucre of 1 series of equal bracts, each embracing or enfolding 
a ray-achene: bracts of the receptacle often in a single 
series between ray an<i disk: rays always present (some- 
times inconspicuous) : leaves alternate or opposite 

6. MADIEAE, p. 20. 

Anthers caudate at the base, unappendaged at the tip: heads small: rays 

none 3. INULEAE, p. 17. 

Anthers long-caudate at the base, with elongated appendages at the tip: 
receptacle bristly: rays none: leaves alternate: spiny thistles or 
thistle-like plants 10. CYNARKAE, p. 24. 

B. — Corollas all bilabiate and the flowers all perfect 

11. MUTISIEAE, p. 25. 

C. — -Corollas all ligulate and the flowers all perfect: anthers not caudate: 

herbage with milky Juice: leaves alternate or basal 

12. (MCHORIEAE, p. 25. 

Tribe 1. EUPATORIEAE. Eupatorv Tribe. 

Herbs and shrubs with opposite or alternate mostly undivided 
leaves. Receptacle flat or somewhat convex, rarely spherical, 
usually naked. Heads always discoid and the flowers herma- 
phrodite-fertile. Corolla regular, purple reddish bluish or white, 
never pure yellow. Ahthers not tailed at base. Style-branches 
.semi-cylindric, elongated, more or less clavate or thickened up- 
wai'd, obtuse, stigmatic lines only near the base and incon- 
spicuous. 
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Aclienes 5-angled or -ribbed. 

Pappus-bristles 30 to 12 1. IIOFMEISTEBIA, p. 27. 

Pappus-bristles only 3 2. MALPEKFA, p. 28. 

Aehcncs 10-nerved 3. BBK’KELLFA, p. 28. 

Tribe 2. AST BREAK. Aster Tribe. 

Ours all herbs or shrubs with alternate leaves and scentless 
herbage (but sometimes resinous or gummy). Bracts of the in- 
voluci*e commonly well imbricated (nearly equal in Erigeron and 
Conyza). Receptacle naked in our genera. I)isk>flowers mostly 
yellow, perfect in all ours save Baccharis. Rays present or ab- 
sent. Anthers obtuse at base. Style-branches of i)erfect flowers 
flattened, conspicuously margined by the stigmatic lines, tipped 
with a hispid or papillose appendage (this sometimes quite ob- 
solete). Pappus mostly of awns or bristles (truly paleaceous 
among our genera only in Gutierrezia and Ampliiachyris). 

A.— Bays present, yeUow. (B on p. 16.) 

Pappus of several short scales: heads very small: perennials 

4. GUTIERREZIA, p. 34. 

Pappus of 2 to 8 caducous bristles or awns: heads large: perennial herbs 

6. GRIXDELFA, p. 37. 

Pappus of persistent bristles or awns. 

Stems herbaceous throughout (annual ainl i)crennial herbs). 

Ray-acheiies without pappus 9. HETEROTHE(5A, p. 41. 

Ray-achenes with pappus. 

Pappus-bristles 3 to 8: annual 7. PENTAF'HAETA, p. 39. 

Pappus-bristles more numerous (})erennials, except 2 species of 
no. 13), 

Herbage villous or hirsute: pappus-bristles equal or with a 

very short outer series 10. GHRYSOPSIH, p. 43. 

Herbage never villous or hirsute (glabrous to canescent or 
tomentose). 

Bristles of the j)appus equal (involucre 4 to 6 mm. high ; 

bracts obtuse or merely acute) 11. SOLIDAGO, p. 45. 

Bristles of the pappus unequal (involucre 6 to 12 mm. high; 

bracts acuminate to subulate or sjunose-tipped ) 

13. HAPLOPAPPUS, p. 49. 

Stems suffrutescent, at least below' (perennial shrubs). 

Heads solitary, terminating nearly naked peduncles: pappus ])erma- 
nently clear w'hite. 

Involiicral bracts acute: papinis-bristles all slender 

12. STENOTXJS, p. 48. 
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In\oliieral bracts obtuse: some pappus-bristles flattened 

Avamptopappm Shockleyx, p, 41. 
Heads not solitary (except one sta^^e of E)ivamcr\a pinifoho ) ; 
pappus dull white to reddish. 

Pappus bristles not over 20, flattened 

r). AxMPHIAt'HYRlS, p 36. 
Pai>i^us-bri8tle8 more numerous, slender. 

ln\olucrc hemispheric: leaves spinulose-toothed 

Haplopappus junctus, p. 30. 

ln\olu(*ie eampanulfite, tnmentose: Iea\e8 entne or serrate 

Hazardka vaiia, ]». Oo. 
hnolucie llarro^^er; lea\os entire 14. ERIPAMERIA, j). 31. 

B.— Rays present, not yellow. (P on p. 16.) 

Paj)])us (»f the ray nmch rctiuced, scanty or wanting*. 

J*ei(Mniial. hcibajjc tomentose, at least nhen younj» 

U). (^ORETHROOYNK, p. 00. 

Aniui.ds: hcibajje not tonieutose. 

Lccues pinimtilid or incised: disk-pappus cojuous 

20. PSILA<TIS, p. 73. 

Le.l^cs entire; pa})[)us bristle solitary, plumose at tip 

21. MONOPTILON, p. 74. 

Pajjpus well de\ eloped in both ray and disk. 

Hea<ls sessile, solitary, low deseit annual with wlnte oi pinkish ra,>s 

21. MONOPTILOxV, p. 74. 

Heads ^ariously clustered, or solitary and evidently j>eduncled. 

Style appendafres lanceolate to subulate, acute: involucral limits in 
two or more series, uiuspial 22. ASTER, p. 7(> 

Stvle appendufjes ovate oi o bl on obtuse : involucral bracts imbricated 
in siweial series, unecpial (low perennial with leaves less than 
12 mm. lon^r) 23. T^EPPELENE, ]>. Sd 

St>le-ai)j)endafjea triau^jular or oblonp:, obtuse: involucral bracts m 
one or two senes, mostly equal 24. ERIGERON, p. s7. 

0.— Rays none. 

Stems sufTrutescent, at least below (perennial shrubs oi shrubby plants) 
Flov\ers yellow, perfect. 

Pa})])us-bristles numerous, all slender. 

Bracts of the involucre without ilistiiict f^reen tips: leaves entire. 
Involucre turbinate or broader: bracts not in disHiict vertical 
ranks: herbage minutely if at all j>ube8cent (usuallv 
resinous-punctate) ]4. ERl(h\MERiA, p. 31. 

Involucre narrower: bracts in more or less distinct vertical 
ranks: herbage glabrous to tonientose (resinous-punctate 
only in first two species) 

.15. PHRYSOTHAMNPS, p. 36. 
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^ Bracts of the involucre with distinct green tips. 

Leaves terete, resinous-punctate 

Chrysotkammis teretifoliuSf p. 57. 

Leaves plane, not punctate. 

Flowers permanently yellow: inflorescence terminally 

cymose 16. ISOCOMA, p. 62. 

Flowers yellow changing to brown: inflorescence paniculate 

17. HAZARDIA, p. 64. 

Pajipus-bristles (not over 40) rigid, some with distinctly flattened tips 

8. ACAMPTOPAPPUS, p. 41. 

Flowers whitish: dioecious plants 26. BACCHARIS, p. 95. 

Stems herbaceous throughout (annuals and low herbaceous perennials). 

Outer corollas enlarged, more deeply cleft on inner side 

18. LESSJNGIA, p. 66. 

Outer corollas not enlarged, very slender and only one-half as long as 

style 25. CONYZA, p. 94. 

Outer corollas not enlarged, moderately or not at all exceeded by the 
style. 

Involucral bracts scarcely imbricated, nearly equal 

24. ERIGERON, p. 87. 

Involucral bracts regularly imbricated, unequal. 

Flowers yellow, perfect. 

Bracts of the involucre all erect 

Chryffopsi.^ Wrightii, p. 44. 

Outer bracts of the involucre with recurved tips 

Afitcr canescenSf p. 85. 

Flowers whitish: dioecious perennials 26. BACGHARIS, p. 95. 


Tribe 3. IXULEAE. Everlasting Tribe. 

Herbs, shrubs, or rarely trees, with mostly white-woolly or 
glandular herbage. Leaves alternate (opposite in Psilocarphus), 
entire, or more or less dentate in one species of Pluchea (even 
laciniate in some non-Californian species and genera). Heads 
rather small and discoid in all our species, homogamous or heter- 
ogamous, dioecious in some genera. Bracts of the involucre 
commonly white or scarious. Anthers, with very few exceptions, 
caudate at base, the tails free or united in pairs. Style-branches 
of various forms but mostly obtuse or truncate, with marginal 
stigmatic lines on the inner surface, not appendaged. Pappus, 
in all of our species, capillary or none. 
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A. ->Becaptacle chaffy: involucral bracts saveral or none. 

Fertile pistillate flowers all destitute of pappus. 

Corolla and style borne laterally upon the fertile aebene which| with its 

enfolding bract^ is gibbous 28. MICBOPUS, p. 102, 

Corolla and style apical: achene straight or only slightly carved. 

Fruit-bearing bracts each enclosing its achene and falling away with 
it. 

Leaves alternate: receptacle slender or columnar 

29. STYLOCLINE, p. 102. 

Leaves opposite : receptacle globo8e....30. PSILOCARPHUS, p. 104. 
Fruit-bearing bracts open, merely subtending the achenes, persistent 

31. EVAX, p. 106. 

Fetile pistillate flowers of two sorts; the outer destitute of pappus and 
enclosed each by its bract; the inner with abundant pappus, not en- 
folded by bracts 32. FILAGO p. 107. 

B. — Receptacle naked: involucral bracts numerous. 

Herbaceous, or only the base woody. 

Herbage densely woolly. 

Flowers dioecious: low perennials of high altitudes 

33. ANTENNARIA, p. 108. 

Flowers all fertile but of two sorts, perfect and pistillate, these borne 

in the same head 34. GNAPHALIUM, p. 111. 

Herbage merely glandular-puberulent 27. PLUCHEA, p. 100. 

Shrub with willow-like stems, 2 to 5 m. high (except when depauperate) : 
herbage silvery with appressed hairs 27. PLUCHEA, p. 100. 

Tribe 4. AMBB08IEAE. Ragweed Tribe. 

Coarse homely weeds with small greenish or white discoid 
heads. Leaves alternate or the lowest sometimes opposite. 
Flowers unisexual, the staminate and the pistillate either in the 
same head (the heterogamous heads then solitary in the axils) or 
in separate heads (the staminate then in a raceme or cluster 
above the pistillate, which are few and axillary). Receptacle of 
the staminate or of the perfect heads with chaff-like bracts. 
Corolla of pistillate flowers none or a mere rudiment. Anthers 
distinct or scarcely coherent, not caudate. Pappus either none 
or reduced to a mere vestige. Fruit commonly a bur. 

Heads containing both staminate and pistillate flowers, the latter at the 
margin. 

Achenes neither bordered nor winged. 

Leaves entire or nearly so: achenes glabrous 35, IVA, p, 116, 
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All but uppermost leaves pinnately parted; achenes villous 

- 36. OXYTENIA, p. 117 

Achenes with a scarious pectinate border or wing....37. DICORIA, p. 117. 
Heads unisexual, staminate and pistillate heads on the same plant; involucre 
of pistillate heads closed, only the style-branches exserted; staminate 
heads with open involucres. 

Involucre of pistillate heads with broad silvery-scarious wings 

38. HYMENOCLEA, p. 118. 

Involucre of pistillate heads bur-like. 

Stam in ate heads with united involucral bracts. 

Pistillate involucre beaked at apex and armed near the beak with 

a single row of short prickles 39. AMBROSIA, p. 119. 

Pistillate involucre with 1 to 4 beaks and armed with several 

rows of prickles 40. FRANS BRIA, p. 120. 

Staminate heads with distinct involucral bracts 

41. XANTHIUM, p. 123. 


Tribe 5. HELIANTHEAE. Sunflower Tribe. 

Herbs or shrubs with mostly yellow flowers, many with bal- 
samic-resinous juice. Heads homogamous and discoid or heter- 
ogamous with pistillate or neutral ray-flowers and hermaphrodite 
disk-flowers, the latter either fertile or sterile. Receptacle with 
chaff-like bracts, each subtending a flower. Anthers obtuse at 
base, not caudate. Pappus various or wanting but never of 
simple truly capillary bristles. Achenes thick or flattened con- 
trary to the subtending chaffy bract, never parallel with it. 

A. — Involucre either imbricated or its outer bracts foliaceous and ex- 
ceeding the inner ones. 

Disk-achenes thick, 4 or 5-angled when mature. 

Rays small and white or wanting. 

Pappus of 15 to 20 plumose bristles; heads discoid 

42. BEBBIA, p. 125. 

Pappus paleaceous: rays white 43. GALINSOGA, p. 126. 

Pappus of barbed awns; rays white or none 51. BIDENS, p. 143. 

Rays conspicuous, yellow. 

Pappus none. 

Leaves scattered, narrow (1 cm. or less broad) 

GYMNOLOMIA, p. 145. 

Leaves mainly basal, ample (8 to 15 cm. broad) 

44. BALSAMORHIZA, p. 126. 
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Pappus present. 

Bay ’flowers maturing acbenes: pappus coroniform: leaves ample 

45. WYETHIA, p. 127. 

Bay-flowers not maturing achenes. 

Pappus of 2 slender awns thickened at base and 4 or more 

much shorter erose paleae: peduncles slender 

46. VIGUIEBA, p. 128. 

Pappus of 2 acute or awned paleae: peduncles often swollen 

under the head 47. HELIANTHUS, p. 129. 

Disk-achenes flat, compressed, the 2 acute angles either ciliate or winged. 

Achenes not winge^d, but strongly ciliate 48. ENCELIA, p. 133. 

Achenes broadly winged 49. VEBBE81NA, p. 137. 

Disk-achenes sterile: ray achenes completely enclosed in their bracts 

52. MELAMPODIUM,'p. 144. 

B.— Involucral bracts in two very dissimilar series and the outer ones 
much narrower than the inner ones. 

Leaves mainly radical or alternate, linear to filiform or parted into very 
narrow lobes 50. COREOPSIS, p. 139. 

Leaves opposite. 

Pappus of barbed awns: heads medium-sized or large 

51. BIDENS, p. 143. 

Pappus paleaceous: heads small: rays white 43. GALINSOGA, p. 126. 

Pappus none: marginal achenes completely enclosed in their bracts 

52. MELAMPODIUM, p. 144. 

Tribe 6. MADIEAE. Tarweed Tribe. 

Ours annual or biennial herbs (except one species of no 55). 
Herbage often glandular and viscid or heavy-scented. Leaves 
alternate or oiiposite. Bracts of the involucre in a single series, 
each partly or completely enclosing an achene. Bracts of the 
receptacle commonly in a single series between disk and ray and 
often united into a cup, or sometimes scattered among the disk- 
flowers. Rays always present in our genera, sometimes incon- 
spicuous. Anthers not caudate. Ray-achenes always fertile, 
seldom pappose ; disk-achenes either fertile or sterile, their pappus 
paleaceous, awn-like, or none. 

Bay-achenes laterally compressed with narrow back, each completely en- 
folded by its deeply sulcate involucral bract which is strongly carin- 
ate on the back 53. MADIA, p. 145. 

Bay-achenes commonly obcompressed with broad rounded back, each par- 
tially or wholly enfolded by its involucral bract which is also rounded 
on the back. 
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Involucral bracts conduplicately folded for their whole length and each 

completely enclosing its achene 54. HEMIZONELLA, p. 147. 

Involucral bracts with only the lower portion conduplicately folded, the 
upper portion being flat. 

Ray<achenes only half-enclosed by the infolded margins of the invo- 
lucral bracts 55. HEMIZONIA, p. 148. 

Ray-achenes wholly enclosed by the infolded margins of the in- 
volucral bracts, these meeting over the face of the achene. 

Disk-achenes without pappus; heads clustered 

56. LAGOPHYLLrA, p. 155. 

Disk-achenes usually with distinct pappus: heads large, soli- 
tary. 

Pappus of 5 to 20 slender awns 57. LAYIA, p. 156. 

Pappus of about 10 broad paleae in 2 series 

58. ACHYRACHAENA, p. 160. 

Tribe 7. IlELENIEAE , Sneezeweed Tribe. 

Herbs, or a few species suffniticose. Leaves alternate or op- 
posite, in one snbtribe punctate with oil-glands. Heads radiate 
or discoid. Involucral bracts mostly in only one to three series, 
herbaceous or in a few genera with membranous margins. Re- 
ceptacle not paleaceous, yet sometimes bristly or hairy. Anthers 
not caudate. Pappus of paleae, awns, or bristles, or often 
wanting. 

A. — Leaves all opposite: rays present, yellow. 

Bracts of the involucre unequal, broad; pappus none: succulent perennial 
59. JAUMEA, p. 161. 

Bracts of the involucre equal. 

Involucre cup-like, its bracts united 64. LASTHENIA, p. 167. 

Involucre of distinct bracts. 

Herbage destitute of oil-glands; involucral bracts ovate or oblong 

65. BAERIA, p. 168. 

Herbage dotted with oil-glands; involucral bracts linear 

82. PECTJS, p. 209. 

B. — Leaves alternate, at least above. 

Pappus present. 

Heads discoid, or the rays if present very inconspicuous. 

Leaves entire, at least the upper. 

Flowers yellow. 

Herbage gummy: pappus of 8 to 12 obtuse paleae 

71. AMBLYOPAPPUS, p. 187. 



22 


University of California Publications in Botany. [Vol. 8 


Herbage not gummy: pappus^paleae 5 or fewer, subulate- 

awned 72. EIGIOPAPPUS, p. 187. 

Flowers not yellow. 

Herbage rough-pubescent: pappus of 4 to 8 paleae 

69. PALAFOXIA, p. 179. 

Herbage glabrous: pappus of copious capillary bristles 

81. POBOPHYLLUM, p. 809. 

Leaves from dentate to pinnatifid or pinnately parted. 

Herbage glabrous but dotted with oil-glands 

80. DYSODIA, p. 208. 

Herbage pubescent (mostly tomentose), at least when young: 
no oil-glands. 

Involucral bracts with colored hyaline margins 

68. HYMENOPAPPUS, p. 177. 

Tnvolucral bracts herbaceous. 

Pappus of several paleae (fimbriate in one species). 

Stems 5 cm. or less high: involucre 3 mm. high 

Briophyllum Pringlei, p. 181. 

Stems taller: involucre larger 

73. CHAENACTIS, p. 188. 

Pappus apparently of slender tawny bristles: low desert 
annual 75. TBICHOPTILIUM, p. 202. 

Heads radiate. 

Bays white or purplish, never yellow. 

Pappus an obscure crown and often 1 or 2 awns; rays white 

63. PEBITYLE, p. 164. 

Pappus of both bristles and awned paleae: rays purple or flesh- 

color 79. NICOLLETIA, p. 207. 

Pappus of lacerate paleae: rays purple, linear 

Mulsea heterochroma, p. 202. 

Bays yellow: pappus paleaceous except in no. 67. 

Herbage white- wodlly, at least when young. 

Pappus of numerous barbellulate bristles, united at base 

67. SYNTBICHOPAPPUS, p. 176. 

Pappus paleaceous, the paleae entire to fimbriate. 

Bays persistent, becoming papery: desert perennial 

61. P8ILOSTBOPHE, p. 362. 

Bays deciduous, not becoming papery. 

Involucral bracts in 1 series 

70. EBIOPHYLLUM, p. 180. 

Involucral bracts in 2 series 74 HULSEA, p. 200. 

Herbage glabrous or pubescent but never woolly. 

Involucral bracts erect, in 2 series....76. H7MEKOXYS, p. 208. 
Involucral bracts closely reflexed 77. HELENIITM, p, 205. 



1907] Hall. — Compogitae of Southern California. 23 

Pappus none. 

Herbage not white-woolly. 

Flowers yellow: rays present. 

Leaves pinnately parted into linear lobes: low annual 

78. BLENNOSPEEMA, p. 206. 

Leaves denticulate or entire: tall perennial 

60. VENEGASIA, p. 162. 

Flowers white or purplish: rays wanting: leaves pinnately parted.... 
Chaenactis artemisiaefoliaf p. 

Herbage white-woolly, at least when young. 

Eay-corollas with a toothed appendage at orifice opposite the 
ligule 66. MONOLOPIA, p. 175. 

Bay-corollas without appendage. 

Bays yellow, persistent, becoming papery....62. BAILEYA, p. 163. 

Bays yellow, deciduous 70. EBTOPHYLLUM, p. 180. 

Bays purple or flesh-colored, deciduous 

Syntrichopappus Lemmoni, p. 177. 

Tribe 8. ANTHEMIDEAE, Mayweed Tribe. 

Mostly strong-scented or aromatic plants. Leaves alternate, 
all or some of them finely dissected, pinnately parted, or pinnati- 
fid, except in a few species. Bracts of the involucre imbricated, 
commonly dry and scarious or with scarious margins. Re- 
ceptacle naked, or pubescent, or with chaff-like bracts. Flowers 
white, yellow, or greenish, either all perfect or the outer ones 
pistillate or neutral. Rays present or none. Anthers not cau- 
date. Style-branches of pistillate flowers obtuse or truncate, 
destitute of appendage. Pappus none or a short scarious crown. 
Receptacle chaffy: heads radiate. 

Heads solitary: rays 10 to 20 83. ANTHEMIS, p. 210. 

Heads in a terminal cyme: rays 4 to 6 84. ACHILLEA, p, 211. 

Receptacle naked (except in Artemisia Palmeri) : beads discoid. 

All of the flowers with corolla. 

Heads solitary terminating leafy branches or peduncles: receptacle 
conical 65. MATRICARIA, p. 212. 

Heads in panicled racemes or spikes: receptacle nearly flat 

88. ARTEMISIA, p. 215. 

Marginal flowers destitute of corolla: recepttfcle nearly flat. 

Heads peduncled: style deciduous 86. COTULA, p. 213. 

Heads sessile: achenes pointed with the spine-like persistent style... 
87. SOLIVA, p. 214. 



24 


University of California Publications in Botany. [Vol, 3 


Tribe 9. 8ENECI0NEAE. Groundsel Tribe. 

Herbs and shrubs, or a few species arborescent. Leaves 
mostly alternate or radical (opposite in Arnica). Heads either 
discoid or radiate. Involucre mostly of a single series of similar 
bracts, sometimes with an outer calyculate series, rarely imbri- 
cated in several series (e.g., Lepidospartum ) . Receptacle nearly 
always naked. Anthers mostly rounded at base. Style-branches 
of hermaphrodite flowers usually flat, the truncate tips pencil- 
late, and the stigmatic lines (which are near the margins) not 
meeting. Pappus of numerous fine bristles, rarely subpaleaceous. 

Pappus plumose: alpine perennial with leaves all basal 

89. RAILLARDELLA, p. 221. 

Pappus of slender bristles (or narrow paleae), never plumose. 

Involucral braets in 3 or 4 series, regularly imbricated: loaves mostly 
reduced and scale-like 90. LEPIDOSPARTUM, p. 221. 

Involucral bracts in 1 or 2 series, not regularly imbricated: leaves con- 
spicuous. 

Leaves opposite: herbs 91. ARNICA, p. 222. 

Leaves alternate (sometimes fascicled). 

Pappus-bristles very unequal. 

Style-tips not penieillate: narrow-leaved shrub 

92. PEUCEPHYT.LUM, p. 223. 

Style-tips penieillate : broad-leaved herbs 

93. PSATHYROTES, p. 224. 

Pappus-bristles nearly equal. 

Bracts of the involucre 4 to 6, rigid, overlapping 

94. TETRADYMIA, p. 226. 

Bracts of the involucre more than 10, herbaceous, conniv<»nt 

but ijut overlapping 95. SENECIO, p, 228. 

Tribe 10. CYNAEEAE. Thistle Tribe. 

Thistles or thistle-like herbs with alternate mostly prickly 
leaves. Heads large, homogamous, the flowers all perfect, or 
sometimes heterogamous, the marginal flowers then radiatiform 
and commonly neutral. Bracts of the involucre imbricated, 
usually prolonged into a spine or bristle, or provided with a 
membranous edge. Receptacle bristly or hairy, seldom with true 
bracts. Rays none. Corollas tubular, cleft into long narrow 
lobes. Anthers with elongated appendage at the tip, caudate at 
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the base. Style-branches short, commonly united up to the 
obtuse tips, commonly with a pubescent ring below. Pappus 
bristly or plumose, rarely paleaceous or wanting. 

Achenes inserted on the receptacle by their very base. 

Filaments distinct. 

Pappus rough but not plumose: involucral bracts with uncinate tips 
96. ARCTIUM, p. 236. 

Pappus plumose: involucral bracts not uncinate. 

Receptacle dry: native species 97. CARDUUS, p. 236. 

Receptacle fleshy-thickened : garden escapes ..98. CYNARA, p. 243. 

Filaments united below into a tube 99. SILYBUM, p. 242. 

Achenes obliquely inserted on the receptacle .100. CENTAUREA, p. 243. 

Tribe 11. MUTJSIEAE, Mutisia Tribe. 

Herbs and shrubs or rarely twining or arborescent plants, re- 
stricted almost entirely to Mexico and South America. Leaves 
alternate. Receptacle mostly naked. Heads in our genera 
homogamous, the flowers all perfect and the corolla bilabiate. 
Anthers with long tails at base; anther-tips also elongated. Style- 
branches of perfect flowers not appendaged, usually short and 
blunt, without node below. 

Flowers rose-color or white: receptacle naked 101. PEREZIA, p. 245. 

Flowers yellow: receptacle villous 102. TRIXIS, p. 245. 

Tribe 12. CICIWIUEAE, Chicory Tribe. 

Herbs and low shrubs (except two austral genera of trees) 
with milky juice and alternate or radical leaves. Receptacle 
naked or with chaflF-like bracts, nearly always plane. Heads 
homogamous. Flowers hermaphrodite and with ligulate corolla ; 
ligule 5-toothed at the truncate apex; corollas, after flowering, 
twisted into a cap-like mass which remains on the achenes or in- 
volucre for some time. Anthers sagittate or auricled at base, 
commonly with thin rather short appendages at summit. Pollen- 
grains usually 12-sided. Style-branches semi-cylindric, narrowed 
towards the ends, stigmatic on their inner side for their whole 
length. Achenes often excavated at base, the border surrounding 
a short stipe. 
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A. — Pappas either none or paleaceous, never plumose. 

Aehenes destitute of pappus 104. ATBICHOSERIS, p. 846. 

Achenes with paleaceot^s pappus. 

Flowers blue; paleae truncate, destitute of awn 

103. CICHORIUM, p. 246. 

Flowers yellow. 

Involucral bracts plane; paleae all awn-tipped 

105. MICBOSBRIS, p. 247. 

Involucral bracts concave, enfolding marginal aehenes; alternate 

paleae of central achenes awn-tipped 

106. RHAGADIOLUS, p. 252. 

B. — Pappus of plumose bristles. 

Beceptacle paleaceous or with soft slender bristles among the flowers: 
leaves all radical. 

Involucral bracts with broad membranous margins, the outermost ones 

orbicular 107. ANISOOOMA, p. 253. 

Involucral bracts herbaceous, all narrow 108. HYPCHOEBIS, p. 254. 

Beceptacle naked: leaves radical or cauline. 

Achenes truncate at apex, not beaked....l09. STEPHANOMFBIA, p. 255. 
Achenes beaked. 

Leaves pinnatifid 110. BAFINESQUIA, p. 261. 

Leaves narrow, entire 111. TBAGOPOGON, p. 262. 

O.— Pappas of capillary bristles, never plumose or paleaceous. 

Achenes not flattened. 

Plants caulescent, the more or less leafy stems branching above and 
bearing several to numerous heads. 

Pappus promptly deciduous (1 or 2 persistent bristles in some 
species), some or all of the bristles united at base an^d falling 
away in a ring. 

Aehenes beakless, truncate : no tack-shaped glands 

112. MALACOTHBTX, p. 262. 

Achenes beaked. 

Inflorescence with tack-shaped glands: achenes gradually nar- 
rowed above 113. CALYCOSEBIS, p. 269. 

Inflorescence not glandular: achenes truncate, short-beaked 

114. GLYPTOPLEUBA, p. 271. 

Pappus tardily deciduous, the bristles falling separately, or persistent. 
Achenes truncate at the broad summit. 

Flowers rose-colored: involucral bracts 4 or 5 

118. LYGODE8MIA, p. 275. 

Flowers yellow or white : involucral bracts 10 or more 

.....121. HIEBACIUM, p. 288. 

Achenes narrowed to the summit 120. OBEPIS, p. 280. 



Id07] 


Hall, — Compositae of Southern California. 


27 


Plants acaulescent, with simple scapes, the heads therefore solitary and 

leaves radical. 

Achenes beakless, broad and truncate at summit 

Malocothrix Cdlifomica, p. 264. 

Achenes beaked. 

Achenes muricate-roughened above 115. TABAXACUM, p. 272. 

Achenes smooth or 10-ribbed; the ribs either straight or wavy, but 
not murieate 119. TKOXIMON, p. 275. 

Achenes flattened: leafy-stemmed plants. 

Achenes beaked 117 . LACTUCA, p. 274. 

Achenes truncate, not beaked 116. SONCHUS, p. 272. 

Tribe 1. EUPATORIEAE, Eupatory Tribe. 

1. HOFMEISTERIA Walp. 

Suffrutescent desert plants. Lower leaves opposite, the upper 
alternate. Heads medium-sized, long-pedunculate or nearly 
sessile, many-flowered. Involucre campanulate; bracts narrow, 
striate, the outer ones successively shorter. Receptacle naked. 
Achenes 5-angled by the strong nerves, callous-thickened at base. 
Pappus of 2 to 12 (in ours 10 to 12) scabrous bristles and in 
addition a series of shorter thin paleae. 

1. H. pluriseta Gray, Pacif. R. Rept. iv. pt. 5, 96, t. 9 (1857). 

Stems decidedly woody, intricately much branched, forming 
bush-like plants usually 3 to 6 dm. high: herbage glandular- 
puberulent: leaves 1 to usually 3 cm. long; petiole flat or canalic-. 
ulate at least toward the base, 1 to 4 cm. long ; blade less than 7 
mm. long, deltoid to lanceolate or linear, acute at apex, tapering 
at base, entire or with 1 or 2 small teeth, the whole blade often so 
small as to appear merely as the dilated and flattened tip of the 
petiole : bracts of the inflorescence linear-subulate : involucre 7 
to 9 mm. high, about 20-flowered ; bracts conspicuously 3-striate, 
with acuminate often recurved tip: pappus of 10 to 32 bristles 
equalling or somewhat exceeding the corolla and about as many 
narrow acute squamellae, the latter sometimes bristle-tipped. 

Rather common in canons of the desert ranges, especially on 
rocky cliffs and in crevices of rocks : Inyo Mts. ; Palm Canon ; 
Palm Springs ; Newberry ; Inyo Mts. ; Panamint Mts. ; to Utah 
and Arizona. 
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H. viscosA A.^ Nelson, Bot. Gaz. xxxvii. 263 (1904), of 
Southern Nevad^ is described as differing from our species 
mainly in having its heads congested in capitate clusters. 

2. MALPERIA Wats. 

An erect desert annual with the aspect of Chaenactis. Leaves 
alternate, sessile except the lowermost, narrow. Heads on short 
peduncles, loosely cymose, several to many-flowered. Involucre 
turbinate; the narrow bracts thin and very unequal, several- 
nerved. Eeceptacle naked, flat. Corolla narrow-cylindric with 
short erect lobes. Anther-tips ovate, obtuse. Style-branches 
filiform, obtuse, thickened and exserted at maturity. Achenes 
pentagonal, slender. Pappus of 3 hispidulous setae as long as 
the corolla alternating with minute truncate erose paleae. 

I. M. tenuis Wats., Proc. Am. Acad. xxiv. 54 (1889). 

Slender, cymosely branching, 1.5 to 4 dm. high: herbage 

minutely scabrous: leaves linear, acuminate, 2 to 5 cm. long, 
entire (or with a few teeth, acc. to Watson) : involucre 8 to 10 
mm. high; bracts linear, the inner acuminate, all scarious-mar- 
gined, pubescent on the back: achenes slightly hispid on the 
angles. 

Los Angeles Bay, Lower California Palmer ^ acc. to Watson; 
San Jose de Gracia, Lower California, Apr., 1889, Brandegee; 
Santa Gertrudis, Lower California, Mar., 1898, Orcutt; Signal 
Mt., near U. S. and Mexican boundary line, 1901, Brandegee; 
Split Mt., San Diego Co., California, Apr., 1905, Brandegee. 

3. BBICKELLIA Ell. 

Herbs or undershrubs (all the California species woody- 
stemmed perennials) with opposite or alternate veiny leaves. 
Heads small or medium-sized. Involucre cylindric to campan- 
ulate, 5 to 50-flowered; bracts chartaceous or membranous, 
striate, the outer ones successively shorter in most species. Re- 
ceptacle naked. Corollas white or whitish, slender, 5-toothed at 
summit, the teeth mostly glandular externally. Achenes 10- 
costate. Pappus a single series of scabrous or plumose capillary 
bristles. 
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Heads solitary, terminating corymbose branchlets, campanulate, 30 to 50- 


flowered. 

Leaves ovate, mostly with broad base. 

Herbage green: leaves sharp-pointed 1. B. atractyloides., 

Herbage white-tomentose : leaves not pointed 2. B. incana. 

Leaves linear to oblong or obovate, with narrow base. 

Inner involucral bracts with acuminate tips; leaves acute, mostly 15 
to 30 mm. long 3. B. linifolia. 


Inner involucral bracts acute: leaves obtuse, mostly 5 to 15 mm. long 
4. B. frutescens. 

Heads loosely paniculate or glomerate, turbinate, 5 to 25-flowerd (or perhaps 


more in no. 5). 

Involucral bracts acute, loose: herbage tomentose 5. B. Nevinii.. 

Involucral bracts obtuse, erect: herbage lightly if at all tomentose. 

Heads 10 to 15-flowered : leaves ovate 6 . B. Calif ornica^ 

Heads about 5-flowered: leaves lanceolate 7. B. Kyiappiana. 


1. B. atractyloides Gray, Proe. Am. Acad. viii. 290 (1870). 
Coleosanthus atractyloides Kimtze, Rev. i. 328 (1891). (7. vena^ 

losus A. Nelson, Bot. Gaz. xxxvii. 262 (1904). 

About 3 dm. or less high : stems woody, rigid, with numerous 
short twiggy branches; herbage minutely pubescent and usually 
also glandular, the foliage green and scabrous-atomiferous : 
leaves rigid-coriaceous, 3-nerved and reticulate-veined, all alter- 
nate, subsessile, ovate-acuminate, rounded or truncate at base, 
either entire or with a few spinulose teeth, 1 to 3 cm. long, 7 to 
20 mm. broad: heads solitary teniiinating the branchlets; pe- 
duncle commonly naked and exceeding the leaves, sometimes 
bracteate near the summit: involucre campanulate, 35 to 50- 
flowered, 10 to 13 mm. high ; outer bracts green, ovate-acuminate, 
sometimes broad and toothed like the leaves, scarcely or not 
shorter than the inner ones; inner bracts linear-lanceolate, acum- 
inate. 

Among rocks in the desert ranges: southwestern part of the 
Colorado Desert, San Diego Co., Apr., 1889, Orcutt; Vallecito, 
acc. to Pariah; San Felipe, San Diego Co., May, 1899, Brande- 
gee; Palm Springs, Parish, no. 210; Warren’s, May, 1902, 
Brandegee; Cottonwood Springs, Hall, no. 6016; northern slope 
San Bernardino Mts. (borders of Mohave Desert), Parish, no. 
3710 ; Ord Mts., Hall & Chandler, no. 6775 ; Providence Mts., May,. 
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1902, Brandegee; Inyo Mts., Austin, no. 565; a frequent and 
characteristic plant in the clefts of rocks within the Lower Son- 
oran Zone from the Inyo Mts. east into Nevada, acc. to Coville ; 
Fort Mohave, Arizona, Lemmon; Nevada, Purpus, no. 6022; St. 
George, Utah, Ooodding, no. 803; Southern Nevada, Qoodding, 
no. 678, acc. to Nelson (as Coleosanthus venulosus, the identity 
of which with B. atra^tyloides has been pointed out by Robin- 
son).* 

2. B. incana Gray, Proc. Am. Acad. vii. 350 (1868). Coleo- 
santhus incanus Kuntze, 1. c. 

Three to 6 dm. or more high, loosely branched from a suffru- 
tescent base : herbage white with a close tomentum which is de- 
ciduous from the stems, exposing the white bark : leaves alternate, 
sessile, ovate or broader with roundish or subcordate base, 
obtuse to acute but not pointed, entire or the margins sinuate, 
1 to 3 cm. long : heads 40 to 50-flowered, eampanulate, solitary and 
terminal on the branehlets : involucre broadly eampanulate, 15 to 
20 mm. high ; bracts firm-chartaeeous, regularly imbricated ; short 
outer ones ovate, obtuse; inner ones linear-lanceolate, acute: 
achenes 9 or 10 mm. long, cinereous-pubescent. 

Dry gravelly soil of the Mohave Desert, especially in sand- 
washes of the Lower Sonoran Zone: Cushenberry Springs, Parish^ 
nos. 1248, 2388; Providence Mts., Cooper, acc. to Gray, also 
Brandegee ; near the Needles, Brandegee ; Ash Meadows, Nevada, 
Purpus, no. 6041; reported from Chuckawalla Bench, Colorado 
Desert, California, by the Riverside Botanical Club. 

3. B. linifolia Eaton, Bot. King Exped. 137, t. 15, if. 1 to 6 
(1871). B. Mohavensis Gray, Syn. FI. i. pt. 2, 104 (1884). 
Coleosanthus linifolius Kuntze, 1. c. 

Stems numerous, leafy, ascending or erect, forming round- 
topped clumps 2 to 4 dm. high : herbage cinereous-pubescent and 
also somewhat glandular at least above : leaves from broadly ob- 
long with narrow base to linear or spatulate, acute, entire or with 
1 or 2 short teeth, 1.5 to 3.0 cm. long, only the raidnerve promi- 
nent: heads 30 to 50-flowered, scattered, the peduncles exceed- 
ing the leaves : involucre eampanulate, 12 to 14 mm. high ; bracts 

«Proc. Am. Acad. xlii. 47 (1906). 
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2 to 4-iierved, linear, acute to attenuate, the inner with very 
slender tips: achenes cinereous-hispidulous on the ribs. 

Western borders of the Colorado Desert, in Riverside Co., 
Hall, nos, 1888, 2142; southern borders of the Mohave Desert, 
May, 1882, no. 1247, Parish (type of B. Mohavensis Gray), also 
Jun. 17, 1894 and no. 3711, Parish; Providence Mts., Brandegee; 
Inyo Co., Purpus; thence to Utah and Arizona. 

B. Mohavensis is described by Gray as having “bracts of the 
involucre obtuse.’' Through the kindness of Dr. Robinson I 
have had the opportunity of examining a head from the type 
sheet in the Gray Herbarium and although the bracts (especially 
the outer ones) are somewhat broader and less acute than in 
typical B. linifolia, the difference is not sufficiently great to be 
of specific value. Moreover, specimens collected by Parish (Rose 
Mine, Jun. 17, 1894; and north slope San Bernardino Mts., no. 
3711) near the type locality of B. Mohavensis have the slender 
bracts of B. linifolia, and this character is somewhat variable 
even in collections from Utah, whence came the original B. 
linifolia. The pubescence, pappus, and achenes, likewise fail to 
yield constant characters for the separation of B. Mohavensis. 

4. B. fmtescens Gray, Proc. Am. Acad. xvii. 207 (1882). 
Coleosanthus frutescens Kuntze, 1. c. 

A rigid shrub with divaricate often spinose branches : herbage 
cinereous-pubescent: leaves all alternate, linear-spatulate to 
obovate, obtuse, entire, .5 to 1.5 cm. long: heads scattered, about 
35-flowered (about 20-flowered, acc. to Gray) : involucre cam- 
panulate, 9 to 12 mm. high ; bracts 2 to 4-nerved, acute or rather 
obtuse, the short and oblong outer ones somewhat greenish- 
tipped: achenes hispidulous-seabrous : pappus-bristles minutely 
serrulate. 

Lower Sonoran Zone: San Felipe, western borders of the 
Colorado Desert, Parish, Purpus, etc.; Mountain Springs, San 
Diego Co., Vasey, acc. to Gray; Lower California. 

5. B- Nevinii Gray, Proc. Am. Acad. xx. 297 (1885). Coleo^ 
santhus Nevinii Heller, Cat. N. Am. PI. ed. 1, 8 (1898). 

Steins slender, long, loosely branched: herbage white-tomen- 
tose, the tomentum becoming loose and scurfy, especially on the 
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stems: leaves alternate, ovate, subcordate and closely sessile, or 
cuneate at base, acutish, coarsely few-toothed or entire, 1.5 cm. or 
less long: heads about 25-flowered (30 to 40-flowered, acc. to 
Gray), solitary, terminating short branchlets of an open panicle, 
the upper ones loosely glomerate: involucre narrowly turbinate, 
10 to 12 mm. high, green after the fall of the tomentum ; bracts 
linear, acute, the outer regularly shorter and with spreading or 
recurved tips; the inner with erect acuminate tips: achenes 
minutely pubescent. 

Upper Sonoran Zone on the coastal slope : first collected near 
Newhall by Ncvin; crevices of cliffs, San Francisquito Canon, 
ace. to Parish; Santa Monica Range, above Sherman, Braunton, 
no. 517, and Grcata, no. 331; near Pasadena, acc. to McClatehie; 
San Antonio Canon, near Claremont, Baker, no. 3731 (“in low 
dense tufts on a woody base, occasional along stony bottom of 
wash”). 

Writing of the station above Sherman Mr. Braunton says: 
“It must have been introduced at this station within the past 
few years. In 1901 there were but few large plants and many 
small ones. Now (1902) it is common for a mile square and 
bids fair to extend everywhere in the hills.” 

6. B. Califomica (T. & O.) Gray, PI. Fendl. 64 (1849). 
Bulbostylis Califomica T. & G., FI. ii. 79 (1841). Coleosanthns 
Californicus Kuntze, 1. c. 

A straggling moderately branched bush, 5 to 10 dm. high: 
herbage minutely puberulent to thinly tomentose: leaves alter- 
nate, ovate, crenate-dentate, mostly 2 to 4 cm. long, short-petio- 
late, usually with broad truncate or subcordate base but the small 
upper ones narrowed to the petiole: heads in small clusters ter- 
minating lateral branchlets of the leafy panicle, or the branchlets 
very short, the inflorescence then an interrupted strict thyrsus: 
involucre 9 to 11 mm. high, 10 to 15-flowered ; outer bracts round- 
ish, very obtuse ; inner bracts narrower, the innermost linear and 
somewhat acute. 

Common in gravelly stream beds and on chaparral slopes of 
the Upper Sonoran Zone west of the mountains from San Diego 
Co. and Lower California north to Mendocino and the Sierra 
Nevada foothills. Also in Arizona and Nevada, acc. to Gray, 
Aug.-Nov. 
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Var. desertorum (Coville) Parish, in MS., comb. nov. B. 
desf riorum Coville, Proc. Biol. Soc. Wash. vii. 68 (1892). Coho- 
santhus desertorum Coville, Contr. U. S. Nat. Herb. iv. 119 
(1893). Smaller in all its parts: branches slender, becoming 
glabrous in the second or third year, but still with a white epider- 
mis, afterward gray : leaves only 16 mm. or less long even on vig- 
orous shoots (mostly less than 1 cm.) : heads in glomerules ter- 
minating short lateral branchlets: involucre 7 to 9 mm. high. — 
Between Banning and Seven Palms (Colorado Desert), Orcutt. 
ace. to Coville; Inyo Co., ace. to Coville; Dos Cabe.sas, in the 
s()uthwe.stern part of the Colorado Desert, Orcutt, no. 1464; Riv- 
erside, Zumhro, no. 362. Although from the coast side of the 
mountains, Mr, Zumbro s specimens answer very well for var. 
(U Si riorum except that the stems are of a dull white; the heads 
are in loose irlomerules terminating lateral branchlets 1 to 3 cm. 
long. 

B. MK’KoiuiVLLA sc’ABRA Gray may reach our northeastern bor- 
der. Certain si)ecimens collected by Brandajiv in the Providence 
Mountain.s are ])r()l)ably of this species but they lack flowers, 
^luch like R. C. desertorum but outer bracts wWh greenish some- 
what spreading tii)s, the outernuKst ones wholly herbaceous. 

7. B. Knappiana Drew, Pitt. i. 260 (1888). Cohosanthus 
Knappianus (Sreene, Eryth. i. 54 (1893). 

A slender willow-like shrub, 2.5 m. or less high the ascending 
branches with a smooth white bark which has a tendency to sj)lit 
and become shreddy: branchlets and upper leaves hispidulous- 
scabrous, .somewhat glutinous: leaves alternate, ovate-lanceolate, 
acute, narrowed to a distinct petiole, sharply and saliently toothed 
or some of the upper ones entire, 3 to 4 cm. long: heads about 5- 
dowered, in glomerules terminating lateral branchlets of the open 
leafy panicle: involucre turbinate, about 7 mm. high; bracts 
linear to oblong, obtuse, regularly imbricated, the outer success- 
ively shorter, 3-nerved : aehenes rather densely but minutely 
appressed-setulose, indistinctly nerved. 

‘‘In the neighborhood of the ilohave River,’’ Sept,, 1888. 
M. ^1. Knapp; Pleasant Canon, Panamint Mts., Hall t(* Chand- 
ler, no. 6919. Further collections may show that this is only a 
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form of B, mnltiflora Kell, (and both of these are too near to B, 
longi folia Wats.), differing only in its serrate leaves, scabrous 
herbage, and more densely pubescent achenes. 

Eupatorium glandulcsum HBK. was gathered from the wet 
bank of a pool in a canon south of Pasadena in 1896 by ilfc- 
Clatchic, Since it has not been found elsewhere in Southern 
California it is probably an introduction from Mexico. E, Paso- 
denensc Parish, Zoe v. 75 (1900), was founded on McClatchie^s 
specimens, but one of these has been submitted to Dr. B. L. Rob- 
inson, who identifies it with E, glandulosiim, and writes: “I 
have compared it very carefully with material from the uplands 
of Mexico, from Jamaica, and with a photograph which I took 
of the type in the Paris Herbarium ; also with cultivated speci- 
mens of E, irapczoidcum Kunth, a species which I cannot dis- 
tinguish from the earlier E. glandulosum. There is a moderate 
amount of variation in the size, thinness, and degree of glandu- 
larity of the leaves but the form of the leaves, nature of the 
pubescence, character of the involucre, corollas, achenes, papi)us, 
etc., are in all respects constant and identical between E, Paso- 
drnensc and E, glandulosum.’" 

E. SAGGiTTATUM Gray, although in Coulter’s California’^ 
collection, is not a member of our flora. According to Gray it is 
iMexican, probably reaching into Arizona. 

Tribe 2. ASTEBEAE, Aster Tribe. 

4. OUTIESBE^IA Lag. 

Low suffrutescent or herbaceous plants with nearly glabrous 
but resinous herbage. Leaves narrowly linear, entire, alternate. 
Heads radiate, very small, numerous, cymose or paniculate at the 
summit of the stems. Involucre imbricated ; the bracts coriaceous, 
with green tips. Receptacle in our species flat. Flowers yellow. 
Achenes angled or striate, pubescent. Pappus of 4 to 15 oblong 
or narrower commonly erose paleae. 

Heads clavate-oblong : flowers of disk and ray 1 or 2 each 1. G, ludda. 

Heads clavate-oblong: flowers of disk and ray 3 to 7 each 2. G, Sorothrae. 

Heads obovate-turbinate ; flowers of disk and ray 7 to 12 each 

3. Q. Califormca. 
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1. G. lucida Greene, FI. Pr. 361 (1897). XanthoccphaUim 
lucidum Greene, Pitt. ii. 282 (1892). Gutierrezia Enihamiae 
microcephala Gray, Syn. FI. i. pt. 2, 115 (1884), in part. 

Strag^lin^ bush, 3 dm. or more high : herbage very resinous 
and of a clear yellowish-green color : foliage sparse and lax : 
inflorescence eymose-paniculate ; the numerous heads glomerate 
at the ends of the slender twdgs: involucre narrow, 3 mm. high; 
bracts closely appressed, wdth obscure greenish tips. 

Confined chiefly to dry hills of the Mohave Desert (and south- 
W’ard?) : Indian Wells, Kern Co., M. A, Knapp; Cottonwood 
Creek, Inyo Co., Purpus, no. 3025; Santa Monica Range, Hasse. 
ace. to Parish. 

2. O. Sarothrae (Pursh) Britton & Rusby, Trans. N. Y. Acad, 

vii. 10 (1887). Solidago Sarothrae Pursh, FI. 540 (1814). 

Brachyris Enihamiae Nutt., Gen. ii. 163 (1818). Gutierrezia 
Enihamiae T. & G., FI. ii. 193 (1841). G, divergens Greene, 
Pitt. iv. 58 (1889), in part. 

Bushy plant with numerous erect stems from a woody base, 
3 to 6 dm. high: inflorescence eymose-paniculate; heads shoil:- 
peduncled or sometimes in terminal glomerules of 3 to 5: invo- 
lucre clavate-oblong, 3 or 4 mm. high; bracts with minute green 
tips ; disk and ray-flow ers each 3 to 7 : achenes sericeous-puboscent. 

Arid plains and rocky hills of the XTpper (and Lower?) 
Sonoran Zone almost thi-oughout western North America and by 
far the most abundant species in our district: San Fernando 
Valley, Barlxr, no. 170; San Jacinto Mts., Vandeventf r, no. 10; 
Jamul Valley, San Diego Co., Palmer, no 127 ; ilission Valley. 
San Diego, Get. 1, 1883, Orentt, no, 991. 

3. G. CaUfornica (DC.) T. & G., PI. ii. 193 (1842). Brathy^ 
ris Calif orniea DC., Prodr. v. 313 (1836). G. dirergens Greene, 
Pitt. iv. 58 (1899), in part. 

Stems more loosely branched above than in G, Sarothrae: 
heads larger and broader, hence obovate-turbinate, mostly scat- 
tered in the panicles or in an open cyme (rarely somew’hat glom- 
erate) : involucre 4 or 5 mm. high and fully as broad at the 
summit: bracts with conspicuous green tips, the inner ones very 
obtuse : achenes densely silky. 
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Dry hills from Arizona and the Colorado Desert north to San 
Franeiseo Bay, mostly in the Sonoran zones : Coyote Canon. 
Riverside Co., Hall, no. 2871 ; Griffith Park, Los Angeles, Brami’ 
ton, no. 570; Bear Valley, San Bernardino Mts., Parishj no. 
1455; etc. 

Var. bracteata (Abrams) Hall, comb. nov. G. bractcata 
Abrams, Bull. Torr. Club xxxiv. 265 (1907). Branchlets strong- 
ly divaricate or even genicillate, with numerous bract-like leaves, 
or these deciduous: heads few and large, solitary. — “Southwest- 
ern part of the Colorado Desert, Nov. 1889” (between Banning 
and Seven Palms, ace. to Abrams), Orcntt. 

5. AMPHIAOHYRIS Nutt. 

Ours a low desert shrub with alternate entire leaves and 
glabrous herbage. Heads heterogamous ; ray-dowers yellow, pis- 
tillat(‘, f(‘rtile; disk-flowers yellow, hermaphrodite-sterile. Invo- 
lucre imbricated; bracts thin, only the medial portion herbaceous. 
Style-appendages lanceolate. Fertile aehenes pubescent. Pappus 
of ray-llowers, in our species, of few and short scpiamellae coales- 
cent at base, of disk-flowers of 5 to 20 weak bristles, more or less 
dilated and united at base, nearly equalling the corolla. 

1. A. Premontii (T. & G.) (iray, Proc. Am. Acad. viii. 633 
(1873). Amphipappus Franontii T. & G., Jour. Bost. Soc. Nat. 
Hist. V. 108 (1845) ; Gray, PI. Fremont. 17, t. 9 (1853). 

Decidedly shiubby, 3 to (i dm. high, with rigid divaricate 
branches ; bark wliite after the first season : leaves obovate or 
elliptic, acute, narrowed to the sessile base or short petiole, 5 to 
12 mm. long: heads glomerate, the glomerules terminating short 
branches of a compound terminal leafy-braeted cyme: involucre 
ovoid, 4 mm. high; outer bracts narrow; inner bracts broadly 
oblong, very obtuse, thin, appre.ssed and more or less cohering: 
rays 1 or 2, about 2 mm. long: disk-flowers 3 to 6. 

Jjower Sonoran Zone, from near our northern borders into 
Inyo Co., east to Nevada and Utah: “on the Mohave River and 
other tributaries of the Colorado,” Frcwma/, acc. to Gi*ay ; eastern 
Inyo Co. and Nevada, aec. to Coville; KSlate Range and Panamint 
Mt^., Hall d* Chandler, nos. 6908, 7046; Argus Mts., Purpus, no. 
5326. 
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6. GRINDELIA Willd. Gvm Plant. 

(Joarse herbs or suffrutescent plants, the California specie^ all 
perennials. Basal leaves commonly petioled; the eauline sessile 
by a broad base. Ilerba^^e in ours j<labroiis or nearly so but 
balsaniie-viseid. Heads j^uminy, medium-sized or larjie, in pan- 
icles or cymes, rarely solitary or sessile, ours with conspicuous 
yellow rays. Involucre campanulate or hemispheric; the bracts 
many-ranked, firm-herbaceous, often with attenuate siiuarrose 
points. Style-appendajres lanceolate or linear. Achenes short, 
truncate, compressed or turgid, glabrous. Pappus of 2 to 8 awns 
or small scales, very readily deciduous. Tnvolucral cups of the 
budding heads often completely filled with the white or cream-like 
gummy exudation, and it is probably this gum, also present in 
the leaves, that gives to the genus its reputed medicinal value. 

Leiucs 2 to H cm. iubular specieH 1. G. latifoha. 

Loa\es imrr<)^\er, sometimes linear, rarely o\er 2 or 3 cm. amcIc. 

Stems woody below: leases liiiear-oblanceolate or cuneate: salt marsh 
species . . 2. Cr. nincifolta. 

Stems herbaceous throughout. 

Jii\olucie 20 to 25 mm. broad: cauline leaves 1 to 3 cm. wide 

3. G. rohusta. 

Iinoliicre 10 to 1.5 (rarely 20) mm. broa<l: cauline lea\es ..5 to 1.5 cm. 
wide . . 4. G. camporum, 

1. Q. latifolia Kell., Proc. Calif. Acad. v. 3b (1873) ; (ireene. 
Pitt. i. 89 (1887). 

Stout but hei’baeeous throughout, 4 dm. or more high: basal 
leaA^es elliptic or obovate, 3 to 15 cm. long in addition to the 
winged petiole of e(|ual length; cauline leaves broadly ovate or 
oblong, very obtuse, the base broad and clasj)ing, 4 to 8 cm. long, 
1.5 to 5 cm. broad, closely and regularly serrate: heads in leafy- 
bracteate cymes: involucre broadly hemispheric, 10 to 15 mm. 
high, about 20 mm. broad ; outer bracts with slender recurved 
tips; inner bracts erect: rays about 1.5 cm. long: pai)pus-awns 
5 to 8. 

Santa Bosa Island, 1872 or 1873, Harford (type) ; Santa 
Rosa Island, Jun., 1888, Brande'jee; San Miguel Island. Sept., 
1886, Gnene. These specimens were examined at the Herbarium 
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of the California Academy of Sciences, where they have since 
been destroyed by fire, but there is a duplicate of Kellogg’s type 
and a sheet of Bran degee’s material from the type locality pre- 
served in the Braiidegee Herbarium at the University of Cali- 
fornia. 

2. G. cuneifolia Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 315 
(1841); PerrMes, Wellcome Research Lab. Bull. 65, t. i, f. 6 
(1907). 

Plant 6 to 12 dm. high, commonly with several dm. woody at 
base, ending in a cymose panicle of several heads or the simple 
sterile shoots densely leafy at summit : leaves thick, spatulate to 
narrowly oblong, usually obtuse but the upper sometimes broadest 
a1 base and acute (especially the much reduced ones of the flower- 
ing branches) entire or serrulate: involucre 12 to 18 mm. broad; 
bracts vith tips erect to recurved: rays golden-yellow: mature 
achenes mostly with a 1 or 2-dentate border at summit : pappus- 
awns 5 to 8. 

Sa]t-ma?\shes from Los Angeles Co. (acc. to Abrams) and 
Santa Barbara (acc. to Gray) northward. I have seen no speci- 
mens from Southern California. Autumn. 

3. G. robusta Nutt., Trans. Am. Philos. Soc., ser. 2, vii. 314 
(1841) ; Perredes, 1. c. f. 1. Gum Plant. 

Stems mostly erect, 3 to 6 dm. high : leaves usually oblong to 
ovate or lanceolate and acute, in a few cases wider above and 
obtuse, shari)ly serrate or denticulate or the uppermost entire: 
the middle cauline 3 to 5 cm. long, 1 to 3 cm. wide : heads few, in 
a terminal cyme, sessile and leafy-bracted, or pedunculate and 
the bracts less obvious : involucre 20 to 25 mm. broad ; bracts with 
attenuate squarrose or recurved tips : mature achenes mostly with 
a 1 or 2-dentate, often oblique border at summit: pappus-awns 
2 to 8. 

Along the seaboard from Los Angeles to San Francisco, not 
plentiful ; first collected by Nuttall at San Pedro : Sumnierdale, 
Santa Barbara Co., Hall, no. 3175 ; Suey River, near the northern 
boundary of Santa Barbara Co., May 9, 1896, Miss Eastwood. 
Summer. 
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4. Q. comporum Greene, Man. Bot. Reg. S. F. Bay 171 
(1894) ; FI. Fr. 361 (1897) ; Perries, 1. e. ff. 2, 4. 

Stems several, erect, 3 to 6 dm. high, herbaceous throughout : 
basal leaves commonly numerous, oblanceolate-spatulate, obtuse, 
serrate, 10 cm. or less long, 1 to 1.5 cm. broad; cauline leaves 
oblaneeolate or oblong, mostly acute, 5 cm. or less long, .5 to 1.5 
cm. wide : heads rather numerous in an open leafy panicle : invo- 
lucre 10 to 15 or 20 mm. broad; the short outer bracts linear- 
subulate, squarrose-deflexed ; inner bracts lanceolate-subulate, 
with spreading tips or erect: mature disik-achenes compressed, 
minutely biauriculate or unidentate at summit: pappus-awns 2 
01 3 or more. 

In heavy clay soil, from San Diego Co. to middle California : 
National City. Sail Diego Co., Jul. 3, 1885, Cleveland: mesa 
north of San Diego, Chandler, no. 5358; Ramona, Jul. 10, 1903. 
Brandeij( e : Cuyamaca Mts., Jul. 8 and Oct. 15, 1894, Brandegee. 
also (at Julian) Chandler, no. 5460; Inglewood, Los Angeles Co. 
Hall, no. 6726; Elizabeth Lake, Los Angeles Co., Hall, no. 6719. 
Abundant on adobe mesas from University Station, Los Angeles, 
south and west, u hence gathered for the wholesale drug trade. 
Summer. 


7. PENTACHAETA Nutt. 

Low and very slender annuals with narrowly linear and entire 
alternate leaves. Heads small, solitary or somewhat clustered at 
the ends of more or less naked branches, nodding in the bud. 
Receptacle convex. Involucre turbinate-campanulate, its bracts 
ir 2 series, narrowly oblong, thin or membranous, scarious- 
margined, mucronulate, appressed. Disk-corollas yellow or rose- 
red, very slender; rays white, pink, yellow, or none. Achenes 
oblong, flattened, hii*sute-pubescent. Pappus of 5 to 12 slender 
bristles, often much reduced, or all obsolete. 

Involucre glabrous, its bracts \ery unequal 1. P. anua. 

Involucre pulieacent, its bracts nearly <*<jual .. 2. P. Ltjonx. 

1. P. aurea Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 336 
(1841). 

Diffusely branched, 1 to 3 dm. or more high (6 dm. high and 
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leaves 5 cm. lonj? in exceptional cases^*) : herbage minntely and 
sparsely j)ubescent or nearly glabrous : involucre 5 to 7 inin. high, 
glabrous; bracts imbricated, broadly linear or lanceolate, acute 
or acuminate, with green middle portion and scarious margins : 
rays commonly 10 to 40, linear to oblong, golden-yellow, 5 to 10 
mm. long; disk-corollas irregular, the lobe nearest the ray-flowers 
being more acute than the others and more spreading, the sinus 
on each side of it continued further down : pappus-bristles o to 8. 

Upper Sonoran and Lower Transition zones, from San Diego 
(the type locality, where first gathered by Nuttall) to the San 
Jacinto Mts. and San Luis Obispo Co, (acc. to (ireene) ; Mohave 
Desert near Cajon I^kss, acc. to Parish : frecjuent in some pai'ts 
of its range, especially throughout the coastal slope of San Dieuo 
Co. Mrs. Brandegee has gathered dwarf forms at San Dicuo 
with the flowers reduced to or 4 in the solitary head, which is' 
then either discoid or with one or tw'o ray-flowers; also florifenms 
forms w ith rays as high as fiO in number. 

2. P. Lyoni Cray, Syn. FI. i. pt. 2, 446 (1886). 

Erect, simple below or branched throughout, 1 to 5 dm. high: 
herbage lightly pubescent, at least the stems glabrate; leases 2 to 
5 cm. long: involucre about 5 mm. high, conspicuously hirsute* 
with slender hairs; bracts nearly equal, linear, acute to subulaie- 
acuminate, wuth green midrib and .scarious margins: flow’t*rs 
golden-yellow’: pappus-bristles varying from 8 to 12 in number, 
somewhat dilated at base. 

At San Pedro and on Santa (^atalina Island, Lyon, acc. to 
Cray; San IVdro, Mrs, Brandegee; Wilmington, Lyon: Santa 
(^atalina Island, Brandegee ; all of these localities being in the 
Coastal Subarea of Los Angeles Co. 

P. PALEACEA Greene, Bull. Calif. Acad. i. 189 (1885). Prob- 
ably not distinct from P, Lyoni, but smaller and more slender in 
all its parts: involucre 8 mm. high, minutely and sparsely pubes- 
cent; bracts nearly equal: pappus-bristles about 5, very slender 
but paleaceous-dilated at base. — Lower California ; Santo Tomas, 
Orcutt, Purpus; Chocolate Creek, Brandegee, 

P. ORruTTii Gray, Proc. Am. Acad. xxii. 309 (1887). Also 
near P, Lyoni: heads small: involucre villous-pubescent: ligules 

sHalJ, Tlniv. Calif. Pub. Botany i. 130 (1902). 
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short : pappus-bristles 8 to 10, capillary, not dilated at base, cadu- 
cous. — Vallccito, northern Lower California, Orcuft, acc. to Gray. 
Both of these species to be expected in San Die^o Co. 

8. ACAMPTOPAPPUS Gray. 

* Low round-topped desert shrubs wuth slender ri^id stems and 
entire alternate leaves. Heads spherical, 12 to 36-flovvered, dis- 
coid or radiate. Involucral bracts closely imbricated in about 3 
series, very broad and obtuse, pale, the marj>ins thiu-scarious and 
erose-fimbriate. Tube of disk-corollas funnelforni ; the lobes 
lanceolate, acute. Style-tips thick, subulate. Achenes short- 
turbinate, densely villous. Pappus of about 30 to 40 silvery awns, 
some of them tiattened especially above and equalling the corolla, 
others setiforiii and shorter, all j>ersistent. 

1. A. sphaerocephalus (iiay, Proc. Am. Acad. viii. 034 
(1873). Jlaplopappiis sphairo(( phalus Gray, PI. Fendl. 76 
(1840) ; Ton*., Pacif. K. Kept. vii. pt.3, 12, t.vi. (lOrlb). 

Herbage pale and glabrous or nearly so, the stems striate: 
leaves linear or linear-spatulate, acute, .3 to 2 cm. long, some- 
times fascicled: heads solitary terminating the branches, or in 
loose teiminal clusters: involucre 6 to 8 mm. high, its bracts com- 
monly with a faint greenish subapical spot: ra>s none. 

An exceedingly interesting plant, by no means rare in the 
Larrea and Yucca belts of the Desert Area (San Felipe, Chucka- 
walla. Palm Canon, Antelope Valley, Owens Valley, etc.), ex- 
tending eastward to Ai’izoiia and Utah. 

A. SiJOCKLEYi Gray, the only other species, occurs in south- 
western Nevada {ShockU p, acc. to (iray) and in the Inyo Mts., 
California {Austin, no. 501). It is easily distinguished by its 
simpler monocephalous branches and larger heads with conspic- 
uous yellow rays. 

9. HETEROTHECA Cass. 

Tall hairy herbs with alternate toothed leaves and radiate 
heads of yellow^ flowers in a terminal eymose panicle. Involucre 
hemispheric or broadly campaiiulate, its narrow bracts chmdy 
imbricated in many series. Both ray and disk-flowers numerous 
and fertile. Ray-achenes triangular-compressed with flat sides 
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and narrow back; their pappus none or caducous. Disk-achenes 
compressed, silky-hirsute ; their pappus double, the copious inner 
bi’istles lon^, capillary, and scabrous, the outer of short and stout 
bristles or scales. 

1. H. grandiflora Nutt., Trans. Am. Philos. Soc. ser. 2, vii, 
315 (1841). 11. floribunda Benth., Bot. Sulph. 24 (1844). 

Diplopappus scaber Hook., PI. Bor. Am. ii. 22 (1829), exel. syn 

UsuHlly simple below, 5 to 20 dm. high : herbage villous-hispid 
or hirsute, the inflorescence viscid-glandular and strong-scented : 
leaves ovate, varying to elliptic or oblong, serrate; the radical 
and hmer cauline long-petioled, the upper sessile, commonly with 
a pair of stipule-like lobes at base: heads nuinerous and in an 
open ])anicle when flowering in the autumn, few and scattered at 
othei* reasons: involucre 7 to 9 mm. high: rays about 30: pappus 
of disk-flowei’s as long or longer than the aehene, in age brick-red, 
its outi^r series inconspicuous. 

A common weed along ditches and in waste places, throughout 
Southern California except in the mountains. 

It seems inadvisable to take up the name Heteroihcca senbra 
for this sf)ecie8 for, although Hooker’s Diplo^mppus scaber ante- 
dates Nuttall’s n. grandiflora by twelve years, it was assigned by 
Hooker in the belief that his plant was Pursh's Inula scabi^a (H. 
subaxiUans Britt. & Rusby),^' a mere transferral of the specific 
name being all that was intended. IVIoreover, De Candolle has 
used the name Hetcroiheca scabra for what now ])asses as TI. 
subajrillaris, his description plainly applying only to that species, 
and since our plant has been known as H. grandiflora for some 
sixty-six years it is perhaps wise to interpret the rules somewhat 
loosely here in order to retain this name. 

IT. si’BAXiLU.vRis (Lam.) Britton & Rusby is to be expected 
along our eastern borders. Its stems are densely clothed above 
with broadly oblong subcordate-clasping leaves, these mostly with- 
out lobes at base: involucre someuhat canescent: outer pappus of 
disk-flowers conspicuous. 

^ H. siibaxillans Britton & Rusb>, Trans. N. Y. Acad. vii. 10 (1887). 
Imnla subasnVaris Lam., Diet. iii. 259 (1789). L scabra Pnrsh, FI. ii. 531 
(3814). Chrysopsis scabra Nutt., Gen. ii. 16 (1818); Ell,, Sketch ii. 339 
(3824). H. LamarcUi Gass., Diet. Sei. Nat. xxi. 131 (1821). E. scabra 
DC., Proflr. v. 317 (1836). 
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10, OHBTSOPSI8 Nutt. 

Perennial herbs, sometimes suffrutescent at base, with alter* 
nate entire leaves and either discoid or radiate heads of yellow 
flowers. Involucre campanulate to hemispheric, its bracts nar- 
row and repilarly imbricated. Style-appenda|?es linear-filiform 
to subulate. Aehenes compressed or turp:id. Pappus brownish 
or ferruginous, of numerous capillary bristles with or without 
an outer row of short bristles or squamellae. 

Rays jiresent: pubescence hirsute or villous, canescent .1. C. villosa. 

Rays wanting: ])uhesceiK*e fine and soft, not canesccnt . 2. C, Wrightit, 

1, C. villosa (Pursh.) Nutt., (len. ii. 150 (1818). Amellus 
villosus Pursh, PI. ii. 564 (1814). 

Ri^id, erect, 3 to 9 dm. high: herbage canescently strigose 
or hirsute or hispid: spring leaves 3 to 5 cm. long, oblong, nar- 
rowed to a margined petiole, early withering or deciduous; ra- 
meal leaves rigidulous, oblong, clasely sessile, acute, mostly 2 cm. 
or less long: heads variously paniculate or cymose, often nearly 
sessile, radiate : involucre about 8 mm. high ; bracts linear, acute, 
hirsutulous or almost smooth: aehenes oblong-ovate, villous. 

A northern species, represented in Southern California by 
the following varieties: 

Var. echioides (Benth.) Gray, Syn. PI., i. pt. 2, 123 (1884). 
C, echioides l^eiith., Bot. Sulph. 25 (1844). C. fa-stigiata Parish, 
Eryth. vii. 97 (1899), not Greene. A branching form as orig- 
inally described, but co7iimonly simple-stemmed up to the in- 
florescence: herbage canescently hispid: outer pappus con- 
spicuous, white, s<|uamellate ; the squamellae very narrow, toothed 
at summit. — The common form in Southern California, extending 
north to the Sacramento Valley, plentiful in the Upper Sonoran 
Zone, occasionally also in the neighboring zones: Ramona, San 
Diego Co., Oct., 1903, Mrs. Brandegee; Witch Creek, San Diego 
Co,, 1893, Alderson, also no. 721; Murietta, Parish, no. 2245; 
San Jacinto Mt., in the Transition Zone, Hall, no. 2607 ; Antelope 
Valley, Hall, no. 6713; Mt. Pinos, Hall, no. 6700. 

Var. fastigiata (Greene) Hall. comb. nov. C. fastigiain 
Greene, Pitt. iii. 296 (1898). Stems rather densely clothed (ex- 
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eept tow«i(l the base) with small ascendin^r or subereet sessile 
leaves; these oblonp: to linear-spatiilate, shortly aeute or obtuse 
and niueroiiate, white (especially on the back) with a soft ap- 
pressed-silky tonieiitiini : no outer squamellate pappus but some 
of the outer bristles occasionally short. — Upper Sonoran Zone, 
apparently rare but perhai)s overlooked by collectors, mistakinj? 
it for the common var. vchioidcs: vicinity of San Bernardino, 
800 to 450 in. (1000 to 1500 ft.) alt., Oct. 15, 1895, Parish, no. 
8815; San Bernardino Valley, Sept., 1892, Parish; near Clare- 
mont, Los Anj:>eles Co., Baker, no. 8669. 

Var. sessiUflora (Nutt.) Cray, Syn. FI. i. pt 2, 128 (1884) 
C. s(ssili flora Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 817 
(1841). (\ Californica Elmer. Bot. Caz. xxxiv. 48 (1905). 

Ilerbajie sparsely hirsute and f»reenish to villous-eanescent : 
leaves oblonii or spatulate: heads mostly larue and solitary or 2 
or 8 together at the ends of cyinose branehlels, closely subt(mded 
by 1 to several foliose bracts: outer pappus present, sriuamellate, 
often concealed by the densely villous haiis clothing the achene. — 
Mendocino Co. to San Die^o and Arizona, acc. to Cray: Santa 
Monica, Davidson, acc. to Abrams; San Bernardino, Parish, no. 
570; Caviota, Santa Barbara Co., Elnur, no. 4148 (type of C. 
Californica, outer pappus of disk-flowers present, consistiiux of 
many linear toothed palrje about .7 mm. loiifi:.) 

2. C, Wrightii (Lay, Syn. FI. i. ]>t 2, 445 (1886). 

Herbage pubescent with fine soft hairs: leaves probabl\ ovate 
to lanceolate and 2 to 5 cm. lonjj:: involucral bracts all partly 
herbaceous and the inner ones nearly eiiuallin^ the flowt*rs: heads 
discoid: corolla-limb sli^>htly hairy outside: style-append ‘m(‘s 
subulate-linear, several times lonf>er than the sti^unatic portion, 
which is not much longer than broad: outer pappus obscure; 
inner papi)us extremely copious. 

San Bernardino Mts., at 3,500 ra. alt. (11,400 ft., and there- 
fore on Mt. Crayback, since no other is so hij^h), Jul., 1882, 
Wright^ ace. to Cray; apparently not since collected. Jn the 
absence of specimens the description is taken from the original 
diagnosis. 
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11. SOLIDAOO L. Goldenrod. 

herbs with alternate leaves. Heads small, the 
rHeeme-lihe eJustei-s ajr^regated into a pyramidal or spike-like 
paniele, or in one of our species the heads eymose. Bracts of 
the involucre narrow, thin or ehartaceous, mostly destitute of 
herbaceous tips, imbricated in two or more series. Rays short, 
yellow, as also are the disk-fiowen?. Pappus-bristles slender, 
numerous, in ore or two series, e({ual and dull white in our 
species. Achenes terete, 5 to 12-nerved. 

Ht'aOs in panicuilato lat'ornes: rays fo>^or in number than the disk-flcmers. 

Herbage \cry smooth, j(la))rous. 

ln\oJuore .*) or (5 mm. hijjh: bmer leaves broailJy spatulate or obovate 

1 . S. .Hixithuhtta. 

IiiNoIuere or 4 mm. high: leaves lanceolate or oblong . 

2 . S. roiipni.s. 

Herbage rough or cinoreous-jHibescent 8. S. Caltfornica. 

Heads more or less <listinetly eymose: rays minute, more numerous than the 
disk flouers: herbage glabrous 4. <S’. ocaaentaJis. 

1. S. spathulata DC., Prodr. v. 3:19 (18:16). S. Umonifolia 
Xutt., Trans. Am. Philos. Soe. ser. 2, vii. :^28 (1841) ^ Coast 
Goldenrod. 

Three to (i dm, high: stems several from the strong root, de- 
cumbent or (»rect, clothed below with broad leaf-bases, simple 
up to the narrow compact often spike-like thyi^sus: herbage 
glabrous, slightly glutinous: leaves mostly basal, spatulate. 
rouiuhnl at a])ex, narro^^ed to a margined petiole; lower ones 5 
to 12 cm, long by 2 or cm. broad, serrate above the middle: 
involucre 5 or 6 mm. high and about as broad, its bracts linear- 
oblong to oblong: rays about 7 or 8, short and inconspicuous; 
disk-Howers twice as many: achenes silky-pubescent. 

Near Santa Barbara, “between Hatch s wharf and Monti- 
cidlo,” 1888, 3/r.s\ Bra)ulcg(c: common near the coast from mid- 
dle California to Humboldt Bay. 

2, S. confinis Gray, Proe. Am. Acad. xvii. 191 (1882). 

Stems simple and leafy up to the terminal panicle: herbage 

pale green, completely glabrous or rarely with a sparse minute 
pubescence above: leaves narrowly lanceolate, acuminate but not 
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cuspidate, narrowed to the sessile base ; the radical ones petioled, 
rather thin ; the middle cauline 8 to 16 cm. long by .5 to 1 cm. 
broad, either all entire or the lower obscurely serrate: panicle 
dense, oblong, or sometimes more compound and pyramidal, the 
heads not secund: involucre 8 or 4 mm. high, its bracts scabrous- 
ciliolate oi- entire: rays scarcely surpassing the disk: achenes 
minutely to canescently pubescent. 

In moist places from Lower California to Los Angeles: Jamul 
Valley, San Diego Co., Palmer, no. 136 ; San Bernardino Mts. at 
2200 in. alt., O’co. K. Hall, no. 4; San Bernardino Valley at 300 
to 450 m. alt.. Parish, nos. 4197, 5887; Oak Knoll, near Los 
Angeles, Braunton, no. 658; etc. The altitudinal range covered 
by this species without undergoing a change in its charactei-s is 
remarkable, even for a Solidago. The common form of the San 
Bernardino Valley, in the Upper Sonoran Zone, is exactl.v repro- 
duced at many places in the neighboring mountains, even to 2300 
m. altitude at the upper edge of the Transition Zone. 

f. luxurians Hall, form. nov. More robust and the herbage 
succulent : loaves thickish, broadly lanceolate or oblong, the mid- 
dle cauline often 15 cm. long by 2 or 2.5 broad : inflorescence 
ol long or pyramidal, I to 3 dm. long: heads larger, the involucre 
about 4 mm. high. — Swampy ground, often in alkaline soil in the 
vicinity of hot springs, and therefore an eeologic form: Arrow- 
head Hot Springs, near San Bernardino, altitude 600 in.. Parish, 
no. 1101 ; same locality, Nov. 1. 1890, Parish ; same locality. Sept.. 
1903, Dr. I{. J. Smith; vicinity of San Bernardino, altitude 300 
to 450 m.. Parish, no. 3809; Ventnra, Mar., 1861. Bnicer, no. 
247. Both this and the t.vpical form were probably considered 
by Dr. Cray while drawing up his original description of S. con- 
finis; they certainly were considered while preparing the Synop- 
tical Flora, since not only does the description include them both, 
but mention is made of Parish’s material from the hot springs, 
as M'cll as of Palmer’s San Diego Co. collection. Dr. Robinson 
informs me that it was C. R. Vasey’s specimen from San Diego 
(’o. that Dr. Cray himself marked S. confin's, n. sp. I have not 
seen Vasey’s plant. 

3. 8 . Califomica Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 
328 (1841). Common Goldenbod. 
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Stems simple below the terminal panicle, the whole 

plant 6 to 12 dm. high or in the mountains sometimes only 1.5 
drn : herbage green and scabrous or grayish with a minute rougli 
pubescence : leaves oblong, acute at apex, tapering below to a naj?- 
row base or short petiole; the lower varying to oblong-obovate 
and serrat(», obtuse, sometimes 1 dm. long; the upper smaller, 
narrow and entire; panicle usually compact and 5 to 20 cm. long, 
composed of raceme-like clusters (reduced to a simple raceme 
in dwarf plants, the branches numerous, elongated, and some- 
what secund in well developed forms): involucre 4 mm. high; 
its bracts oblong-linear or lanceolate, rather obtuse, som<*what 
pubescent; rays 7 to 12, light yellow, 2 mm. long; disk-fiowers 
rather more numerous; achenes i)ubescent. 

In dry open places, from the lower foothills to 2000 m. altitude 
in the mountains; ^lexieo to Oregon and Nevada. In the Sono- 
ran Zone the plants are commonly grayish with a close pubes- 
cence (the typical form, first gathered at Santa Barbara by 
Nuttall) ; at hiuh altitudes they are green and sparsely scabrous- 
pubescent, sometimes dwarf and the intlorescence either simply 
racemose (Hluft* Lake. 2250 m. alt., (prinuflL no. 86) or branch- 
ing below (Bind* Lake, (irinmU, no. 95). Normally flowering 
from Aug. to Dec,, but INfr. Parish notes a vernal-floweiing form, 
not otherwise distingui.'^hable, that grows around sprinus in 
Reche Canon, near San Bernardino. 

4. S. occidentalis (Nutt.) T. & iJ., FI. ii. 226 (1842). Euih- 
amia occidentalis, Nutt., Trans. Am. Philos. Soc. ser. 2. vii. 226 
(1841 ) . WksTKRX ( lOliOENROD. 

Stems from ciwping rootstocks, very leafy, freely and pani- 
culately branching above, the branches terminated l>y cymose 
clusters of small heads (whole plant 1 or 2 m. high) ; herbage 
green, glabrous; leaves linear, entire but with faintly scabrous 
margins, acute, 5 to 10 cm. long and 2 to 10 mm. broad e\ee])t 
the small upper ones, sprinkled with pellucid dots; involucre 4 
or 5 nun. high ; its bracts lanceolate, acute, ohscurely pubescent ; 
receptacle with erose or laciniate scales or bristles anamg the 
disk-flowers: rays 16 to 20; disk-flowers 8 to 14: achenes tur- 
binate, villous-pubescent. 

Common along streams, in wet meadoAv-land, etc., at lower al- 
titudes throughout our district and northward. Aug.-Nov. 
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12. STENOTUS Nutt. 

SuflPnitiease or shrubby overjrreen plants with narrow entire 
leaves. Herbaj>e ^jlahi*ous, resinous-punctate. Heads lar^e and 
broad, terminating the branchlets. Involucre hemispheric, its 
bracts little imbricated (in 2 or 8 series), membranous, with 
scarious margins. Flowers yellow; rays several to many; disk- 
flowers numerous. Achenes oblong?, somewhat eomi)ressed, 
densely villous. Pappus of slender bristles, permanently white. 

1. S. linearifoUus (DC.) T. & D., FI. ii. 238 (1842). Haplo^ 
pappus linearifoUus DC., Prodr. v. 847 (1836). 

Shrub 6 to lo dm. hi^h (sometimes depauperate), with resin- 
ous herl)a^(' and stout woody branches: branchlets more or less 
fasti^iate, leafy below, terminating in simple nearly naked i)e- 
duncles: leaves much crowded, linear, acute, narrowed toward 
the base, 2 to 4 cm, ion^, 1 to 2 mm. wide: involucre 10 to 13 
mm. hiiih: its bracts oblong, acuminate, greenish, the inner ones 
with broad scarious fimbriolate margins: rays 13 to 18, oblong- 
hnceelate, 1 to 2 cm. long: achen<*s white-silky: pappus white, 
soft, deciduous. 

Zapato (liino. Lower California, Brandeyee ; common at a 
few places along the cismontane (western) base of the San Ja- 
cinto and San Bernardino IVlts. at about 900 m. alt.; reai)pearing 
on Mono Creek, Santa Barbara Co., where rare; again common in 
the Mt. Diablo Range of middle California ; to be looked for at 
intermediate stations. 

Var. interior (Coville) Hall, comb. nov. Haplopappus .a- 
ierior Coville, Proc. Biol. Soc. Wash. vii. 65 (1892). II, Uneari- 
folius interior, M. E. Jones, I^roc. Calif. Acad. ser. 2, v. 697 
(1895). Leaves shorter, commonly 1 or 2 cm. long: bracts of 
the peduncle commonly linear-subulate: heads not so large, the 
rays .5 to 1 cm. long: involucre 8 to 10 mm. high, its bracts some- 
times only acute. — A form inhabiting arid places, especially 
vithin the Desert Area: Darwin Mesa, Inyo Co., Coville & Fun- 
sfon, no. 794 (duplicate-type of A, interior); Providence Mts., 
Brandefjfe; eastern slope of Greenhorn Mts., Kern Co. Hall & 
BaheoeJf, no. 5088; Mt. Pinos, Ventura Co., Hall, no. 6498; com- 
mon in Antelope Valley from Mohave, etc., to north slope Cajon 
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Pass; Kenworthy, San Jacinto Mts. ; Coyote Canon; San Felipe 
and Witch Creek, San Diego Co. ; San Pedro Martir, Lower Cali- 
fornia, Brmdegee; Arizona to Utah. Along the western limits of 
its range the variety passes directly into the species, and certain 
specimens from Mt. Diablo, which is presumably near the type 
locality of S, linearif alius, have the short leaves and small heads 
of the variety, these characters apparently varying from year 
to year with climatic conditions. The bracts of the peduncle are 
often subulate in otherwise typical lined rifolius, and the in- 
volueral bracts are seldom less than acuminate in the variety. 

13. HAPLOPAPPUS Cass. 

Annual or perennial herbs or low shrubs. Heads mostly 
rather large, hemispheric, in terminal cymose or paniculate 
clusters or solitar>^ rarely sessile. Involucre imbricated, its 
bracts^iiostly with green or herbaceous tips. Rays present, yel- 
low. Di.sk-flowei*s permanently yellow. Style-branches various. 
Achenes of the ray usually fertile, both these and the disk-achenes 
slightly or not at all compre.ssed. Pappus of numerous uiieciual 
dull-white or reddish bristles. 

TTrrVmge tomontose: Transition Zone s})ceies 1. H, f/o,Hf{ypwus, 

Horhago glabrous nr oancscont : Sonoran species. 

Annual: stems loafv . . '2. H. piacths. 

Perennial: sterns reeUy, It'aves reilucetl a. H, ]ni\ccn,s. 

1. H, gossypinus (Cfreene) Hall. comb. nov. Ptjrrovoma 
(fossypina (ireene, Pitt. iii. 23 (1896). 

Stems .several, from a thick often fusiform perennial eaudex, 
decumbent or erect, 1.5 to 2 dm. high: herbage tomentose when 
young, the tomentum deciduous except from the axils of the 
lower leaves: basal leaves numerous, oblanceolate or linear- 
oblanceolate, entire or serrate, acute, 2 to 12 cm. long includ- 
ing the petiole; cauline leaves narrow, 3 cm. or less long, entire: 
heads racemose or solitary terminating the simple stems: in- 
volucre hemispheric, 10 to 12' mm. high, loosely imbricated ; 
bracts linear-acuminate, without distinct green tips: rays about 
20, clear yellow, 7 mm. long: achenes (nearly mature) oblong, 
very canescent. 
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Bear Valley, in the Transition Zone of the San Bernardino 
Mts., apparently very local : Parish, Aug. 1882, no. 1558; Abrams, 
Aug., 1902, no. 2917. A segregate from II, lanceolatus (Hook.) 
T. & G., distinguished by its slender involucral bracts destitute 
of green tips and by its loose cottony pubescence. 

H. APARGioiDES has the general appearance of n, gossypinus, 
but the leaves are laeiniate and the linear achenes are glabrous 
or nearly so. Ace. to Gray’, it was collected in the San Bernar- 
dino Mts. by Parry, but there is probably an error in the label, 
since diligent search has failed to rediscover the species south of 
Tulare Co. 

2. H. gracilis (Nutt.) Gray, PI. Pendl. 76 (1849). IHcterUi 
gracilis Nutt., Journ. Phila. Acad. n. ser. i. 177 (1848). Erio- 
carpum gracile Greene, Eryth. ii. 109 (1894). 

Plant annual, erect, a few cm. to 2 dm. high; the solitary stcTu 
simple or branched : herbage canescent, rarely glabrate or 
scabrous: principal leaves oblaneeolate or narrower, 1 to 3 cm. 
long, pinnatifid, each lobe ending in a slender bristle; upper 
Itavt^s linear, entire or only toothed, bristle-tipped; involucre 
broadly hemispheric, 6 or 7 mm. high, imbricated ; bracts linear, 
tapering above into a bristle; rays 20 to 25, yellow, nearly 1 cm. 
long: achenes canescent: pappus sordid or yellowish, of numer- 
ous rigid bristles thickened at base, the longer ones equalling the 
corollas. 

Providence Mts., eastern part of the Mohave Desert, Jun. 6, 
1902, Brandegee ; Lower California, Arizona, Utah, etc. 

H. SPiNUiX)Sus (Pursh.) DC. ranges from the Saskatchewan 
to Lower California and may be expected in our district. It 
is a perennial with broader leaves than H. gracilis, 

3. H. junceus Greene, Bull, Calif. Acad. i. 190 (1885). Erio- 
carpum juncrum Greene, Eryth. ii. 108 (1894). 

Commonly 5 to 10 dm. high, the slender wiry stems tufted 
from a woody base and sparsely leafy: herbage nearly or quite 
glabrous, the involucres viscid and scabrous: leaves .5 to 2 cm. 
long, linear, pinnatifid and the lobes spinulose-tipped, or the 
upper ones entire and tipped with a white mucro: involucre 


7 Bot. ii. 464 (1880). 
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finally hemispheric, 8 mm. high, its well imbricated green bracts 
ending in a rigid setaceous tip: rays pale yellow: aehenes pubes- 
cent, slightly flattened, either with or without a strong nerve on 
each face. 

Southwestern San Diego Co. and southward into Lower 
California. 

14. EBICAMERIA Nutt. 

Evergreen shrubs, with linear or terete leaves except in our 
first species. Foliage commonly punctuate and resiniferous. 
Inflorescence various but usually paniculate or cymose. Heads 
either heterogamous or homogamous, even on the same plant. 
Involucre narrowly to broadly turbinate (hemispheric in vernal 
heads of E. pint folia) the chartaceous or coriaceous bracts rigidly 
imbricated but not in distinct vertical rows, the outer ones 
passing into small bracts of the peduncle. Ray-flowers either 
present or lacking; disk-corollas ampliate upward, 5-toothe(l. 
Style-appendages exserted (scarcely so in some species), filiform 
or subulate in all but E. monactis. Achenes slender. Pappus- 
bristles slender, scabrous, dull white or yellowish, in age reddish 

The genus as here defined corresponds to Ilaplopappus § 
Ericameria of Gray’s Synoptical Flora, so amplified as to include 
Bigelovia § Euthamiopsis of the same work. Its small narrow 
involucres with chartaceous bracts are the only marks to dis- 
tinguish it from Ilaplopappus, but to one familiar wuth its species 
it forms a definite group. The style-api)endages are ahvays 
slender and exserted except in E. monad is, w’hich also in other 
respects connects Ericameria to Ilaplopappus. It would be easy 
to follow Greene in extending Ericameria (which he would now 
merge into Chrysoma) to include certain species of Chrysotliam- 
nus which have a similar general aspect (G. terdifolius, panicu- 
lotus, ^tc.). These, how’ever, are apparently not derived from 
the same immediate stock and may w^ell remain in Chrysotham- 
nus, mainly because of their narrow’ involucres wdth bracts in 
distinct vertical series. 

Leaves obovate or oblanceolate, spatulate: \ar. spatulata of 

1. h. (imeata. 

Ijeaves linear or filiform (or lanceolate in no. 0). 

Style-appendages oblong-ovate, acute: involucral bracts 8 to 10: rays 1 
or 2 or wanting 2. F. momctts. 
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Style-appendages filiform-subulate: involucral bracts more numerous. 
Rays present. 

Outer bracts of the involucre obtuse: achenes appressed-pubescent 

3. E. Talmeri, 

Outer bracts of the involucre acuminate: achenes lightly pubescent, 
glabrate: leaves mostly over 1 cm. long 4. E, pimfoha. 
Outer bracts of the involucre acute: achenes glabrous: leaves 
mostly .5 to 1 cm. long 5. E, erxcoxdes. 

R,iys wanting. 

Heads in close rounded terminal cymes. 

Loaves fiat, broadly linear to lanceolate (3 to 10 mm. ^\ide) 

6. E, Pariithti. 

Loaves filiform or very narrowly linear (2 mm. or less wide) 

7. E, aihorescetis. 

Heads in loose oblong panicles or racemes: leaves filiform. 

Leaies 32 mm. or less long: heads 6 to 8-flow ered 

S. E. Coopen. 

Lcaies 12 to 24 mm. long: heads 8 to 12-flow ered 

9. E. btachtflepts. 


1. E. Guneata spathulata (Gray) Hall, comb. nov. Bigelovia 
spathulata Gray, Proc. Am. Acad. xi. 74 (1876). B. rupcstris 
Greene, Bot. Gaz. vi. 183 (1881). Chnjsonia cinicata spathulata 
Greene, Eryth. iii. 11 (1895). C, Merriami Eastw., Bull. Torr. 
Club xxxii. 214 (1905). 

Plant spreading, woody at ba.se, 1 to 3 dm. high, freely 
branching : herbage glabrous but resinous-punctate : leaves thick, 
entire or merely undulate-margined, obovate to oblanceolate, 
spatulate at base, obtuse, often retuse and usually mueronato at 
summit, 6 to 15 mm. long, 3 to 10 mm. broad: heads in small 
compact cymes or sometimes solitary: involucre turbinate, 6 to 
8 mm high ; bracts lanceolate to linear, chartaceous, marked with 
a brown or greenish medial line and bordered with a silvery-sea- 
rious margin, somewhat obtuse but usually cuspidate-tipped, the 
outermost passing into minute bracts of the peduncle: rays (al- 
ways?) lacking: achenes densely silky-pubescent with appressed 
hairs: pappus-bristles copious, about equal and as long as the 
corolla, brown. 

Most plentiful on rocky ledges of mountains on or near the 
desert, extending into Lower California; but also found on the 
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coastal slope of the San Gabriel and San Bernardino Mts. at a 
few stations. The var. differs from E. cuneata in its more com- 
pact habit, broader leaves, and absence of rays. 

2. E. monactis (Gray) McClatchie, Eryth. ii. 124 (1894). 
Ilaplopappus monactis Gray, Proc. Am. Acad. xix. 1 (1883). 
Acamptopappns microcephalus Jones, Contr. W. Bot. viii. 33 
(1898). Tumionella momctis Greene, Leaflets, i. 173 (1906). 
Chrysothamnns corymbosiis TSilmer, Bot. Gaz. xxxix. 50 (1905). 

Shrub, 4 to 10 dm. hif?h, the numerous branchlets leafy: 
herbage minutely pubescent on all but the older parts, the foliage 
sometimes resinous-punctate: principal leaves flat, linear, acute, 
.5 to 2 cm. long, especially the lower comnionly with minute fas- 
cicled ones in their axils : inflorescence cymose ; the cymes round- 
topped, terminating the branchlets: involuci*e narrowly campanu- 
late, 4 or 5 mm. high; Imacts loosely imbricated, chartaceous with 
dull-green midrib, rather obtuse but the small outer ones often 
acute: rays om* or two or entirely lacking in some heads, occa- 
sional plants with all the heads discoid: disk-flowers 5 to 8: 
style-appendages flat, ovate or narrower, acute: achenes white- 
villous. 

Upper portion of the Lower Sonoran Zone: ilohave Desert 
from the Providence ^lis. on the east to Tejon Pass on the west, 
north to ()w(*ns Valley and south through Cajon Pass as far as 
West Biverside: also in Bubio Canon, back of Los Angeles, ace. 
to llcClatchie.*^ Most plentiful from the ]\rohave Eiver westward 
through Antelope Valley. Apr.-Jun. Perhaps not distinct from 
E. larici folia of Arizona, etc., but that has narrower more acute 
bracts and more slender style-appendages. 

3. E. Palmeri (Gray) Hall, comb. nov. Haplopappas Pahneri 

Gray, Proc. Am. Acad. xi. 74 (1876). Chrysoma Palnun 

Greene, Eryth. iii. 12 (1895). 

Low shrub, usually 3 to 6 dm. high, much branched and of 
bushy habit: growing parts minutely puberulent: principal 
leaves narrowly linear, 1 to 2 (or 4) cm. long, mostly with 
shorter ones fascicled in their axils, resinous and punctate: in- 
florescence an elongated panicle; involucre narrow, 6 or 7 mm. 


» Eryth. ii. 124 (1894). 
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high ; bracts obtuse, the tips greenish, the narrow white margins 
shortly ciliate: rays several, short: achenes silky-pubescent. 

Very common in the foothills and on the plains west of the 
mountains extending south into Lower California and east to the 
Colorado Biver. 

4. E. pinifolia (Gray) Hall, comb. nov. Haplopappus pinifoU 
ius Gray, Proc. Am. Acad. viii. 636 (1873). Chry soma pinifolia 
Greene, Eryth. iii. 12 (1895). 

Stout spreading shrub 6 to 16 dm. high: herbage nearly 
glabrous, resinous but not noticeably punctate: leaves narrowly 
linear to filiform, miicronate, 1 cm. or more long, the fascicled 
ones shorter as also are the numerous crowded ones of the branch- 
lets: vernal heads solitary, hemispheric, about 12 mm. broad, 
surrounded by long slender acuminate leaves simulating an outer 
involucre: autumnal heads paniculate or racemose, often con- 
gested, less leafy-bracted, turbinate, about 6 mm. broad: in- 
volucre of the autumnal heads about 7 mm. high ; bracts acumi- 
nate or the inner only acute, greenish-tipped, with membranous 
woolly-ciliolate margins ; the outermost passing into small leaves 
of the flowering branchlets: rays of the vernal heads 20 to 30, 
of the autumnal heads 6 to 10, short: pappus sordid: achenes 
lightly pubescent, glabrate. 

Along the foothills from Western Los Angeles Co. (Newhall) 
to the Cuyamaca and Laguna Mts. of San Diego Co. A common 
element of the chaparral belt. Solitary heads Apr.-Jun. : panic- 
ulate heads Aug.-Nov. 

5. E. ericoides (Less.) eTepson, PI. W. Mid. Calif. 559 (1901). 
Diplopappus ericoides Less., Linnaea, vi. 117 (1831). Haplo- 
pappus ericoides H. & A., Bot. Beech. 146 (1833). Ericameria 
microphylla Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 319 (1841). 
Chrysoma ericoides Greene, Eryth. iii. 11 (1895). 

Heather-like shrub, 3 to 8 dm. high, decidedly shrubby at 
base, with decumbent or ascending main stems and numerous 
erect branchlets: herbage resinous, inconspicuously punctate, 
the growing parts puberulent but green : leaves filiform, .5 to 1. 
cm. long, in numerous close fascicles, or the lower ones longer 
and not fascicled : heads cymose-panieulate ; involucre 5 or 6 mm. 
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high; bracts oblong or lanceolate, acute, greenish-yellow with 
dark tips, tomentose-ciliolate : rays several, 4 to 6 mm. long: 
aehenes glabrous: pappus copious, dull white, becoming brown. 

Common in the Upper Sonoran Zone along the coast from 
Los Angeles Co. (and further south?) to beyond San Francisco; 
San Miguel Island, acc. to Greene, Pitt. i. 89 (1887). 

6. E. Parisbii (Greene) Hall, comb. nov. Bigelovia Parish A 
Greene, Bull. Torr. Club ix. 62 (1882). Chrysoma Parishn 
Greene, Eryth. iii. 10 (1895). 

Arborescent shrub, 2 to 5 dm. high: branchlets very leafy up 
to the inflorescence: herbage resinous-punctate: leaves ^‘lanceo- 
late'’ or linear, entire, narrowed at base, acute, traversed by 3 
nerves, only the medial of which is prominent, 2 to 6 cm. long, 
3 to 10 min. wide: bracts of the inflorescence linear-subulate: 
heads discoid, in terminal rounded cymes, 10 to 12-flowered : in- 
volucre 5 mm. high : its bracts lanceolate, very acute, with a dis- 
tinct green or brownish midrib, no green tip : aehenes turbinate, 
minutely silky. 

rjiper Sonoran Zone, nowhere common : south slope of San 
Gabriel and San Bernardino Mts., east at least to Waterman 
Canon, the type locality; Santa Ana Mts.; Cuyamaca Mts.; San 
Pedro Martir, Lower California {Robertson, no. 48). 

7. E. arborescens (Gray) Greene, Man. Bot. Reg. S. F. Bay. 
175 (1S94). lAnosyris arbor(st(ns Gray, Bot. Mex. Bound. 79 
(1859). Chrysoma a7'boresc(ns Greene, Eryth. iii. 10 (1895). 

Stem erect, with fastigiate branches, the whole shrub, 1 to 2 
m. high: branchlets leafy: herbage resinous-punctate: leaves 
narrowly linear or closely revolute and thus becoming filiform, 
3 to 6 cm. long, 2 mm. <ir less wide: heads in terminal rounded 
cymes, 20 to 25-flowcred: involucre 5 mm. high or rather less; 
its bracts lanceolate, acute, traversed by a brown midrib: rays 
none (“seldom present,” ace. to Greene**) : aehenes eaneseent. 

Upper Sonoran Zone: Santa Barbara, J/r.s\ Bingham; Santa 
Lucia ]Mts. : northward in the Coast Ranges. Also sparingly in 
the Sierra Nevadas, Sept.-Nov. 

•Man. Bot. Reg. S. F. Bay, 175 (1894), 
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8. E. Oooperi (Gray) Hall, comb. nov. Bigelovia Cooperi 

Gray, Proc. Am. Acad. viii. 640 (1873). Chrysoma Cooperi 

Greene, Eryth. iii. 12 (1895). 

Stems slender, probably less than 1 m. high: herbage minute- 
ly tomentose, resinous: leaves filiform (or narrowly linear?), 
acute, 2 cm. or less long: inflorescence paniculate: heads 6 to 8- 
flowcred; rays none: involucral bracts narrowly oblong (the 
inner ones lanceolate, attenuate, 7 or 8 mm. long; outer ones 
ovate, obtuse?), chartaceous, pale to the apex: style-appendages 
ovate-subulate. 

Known only from the Providence Mts. in the Mohave Desert 
of eastern San Bernardino Co. First found by Cooper, act*, to 
Gray; rediscovered by Brandegec, if certain specimens gathered 
by him Jun. 6, 1902 with only vestiges of the previous years^ 
heads belong to this species. 

9. E. brachylepis (Gray) Hall, comb. nov. Bigelovia hrachy- 
Icpis Gray, Bot. Calif, i. 614 (1876). Chrysoma brachylepis 
(ireene, Eryth. iii. 12 (1895). 

Shrubs 1 to 2 m. high, branched from the base: leaves of the 
branches crowded, viscid and resinous-punctate, glabrous, filiform 
or slightly flattened, 1 or 2 cm. long: heads racemose among the 
upper leaves or narrowly paniculate: involucre 4 to 6 mm. high; 
bracts oblong, obtuse or only aciitish, with a brown resinous- 
thickened medial line and ciliate margins, outermost passing into 
minute bracts of the peduncle : heads 8 to 12-flowered ; ray?j 
none: style-appendages subulate-filiform: achenes linear, canes- 
cent. 

Southwestern San Diego Co.: Larkins Station, Palmer, acc. 
to Gray; Potrero, Cleveland; Campo, Orcutt, Also at El Rosario, 
liower California, Brandegee. 

15. CHRYSOTHAMNUS Nutt. 

West American shrubby or stiff rutescent plants with hard 
wood and narrow or terete entire leaves. Herbage white-tomen- 
tose or glabrous, often viscidulous or resinous. Inflorescence 
paniculate, cymose, or rarely racemose. Heads homogamous. 
Involucre narrow ; its bracts well imbricated usually in njore or 
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less distinct vertical ranks, chartaceans or coriaceous, mostly des- 
titute of herbaceous tips. Ray-flowers uniformly lacking; disk- 
flowers 5 to 30. Style-branches subulate or filiform, in all our 
species lon^-exserted. Achenes narrow, terete or slightly 
angled, pubescent. Pappus copious, soft, commonly dull white or 
reddish. 

Chrysothamnus is connected by our first two species with 
Bricameria ; by our last species with Ilaplopappus (§Macronema) . 
Prom Bigelovia (Chondrophora, Chrysoconia nudata) it differs in 
habit and geographic distribution, that being a perennial herb of 
the Atlantic seaboard, extending west to Texas. Bigelovia has, 
moreover, shorter and thicker style-appendages, short somewhat 
turbinate afid nearly or quite glabrous achenes, and a rigidnlous 
pappus.*^ 

Brandies glabrous. 

Herbage resinoua-pnnetate: lea^e8 terete. 

Outer iii\olueral brads >>ith a distinct greeiuHh subapical spot 

1. C. ieretifohus, 

Juvolucral bracts pale, vi holly nakeo 2. C, panxvulatiis. 

Herbage not re.sinous-punetatc : leaves narrow but plane or canaliculate. 
Stems leafy: imolucre 5 to 8 mm. hip’i 3. C. xisculxf torus. 

Stems nearly leafless: in\olucre about 1 cm. high: glabrate state of 

4. V, Mohaveusis. 

Branches clothtMl with a dense white tomentum. 

Leaves sparse: involucral brads obtuse, the vertical ranks \ery distinct 

4. C. Mohavensis, 

Leaves numerous. 

Heads o-flowered. 

Involucral bracts abruptly contracted to a spreading setiforni tip 
or short aw i 5. C. ceruminosus, 

Involucral bracts not abruptly tipjie . 6. C. iiauseosus. 

Heads about 9 flowered: involucral bracts acuminate, a few' of the 
outer ones foliaceoiu 7. C. Tarryx, 

]. C. teretifolius (Dur. & Hilg.) Hall, comb. nov. Linosyris 
teretifolia Dur. & Hilg., Pacif. R. Kept. v. 9, pt. 3, t. 7. (185H). 
Bigelovia teretifolia Gray, Proc. Am. Acad. viii. 644 (1873). 
Chrysoma teretifolia Greene, Eryth. iii. 12 (1895). 

10 Cf. Greene, Eryth. iii. 91, 92 (1895). 
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Plant woody at base, with rigid fastigiate very leafy branches 
and small heads in terminal cymes or panicles : herbage glabrous 
but resinous-punctate, becoming balsamic-viscid: leaves thick, 
terete, deep green, .7 to 2 cm. long: involucre narrow, 6 mm. 
high : bracts obtuse, carinate, the outer successively shorter and 
bearing near the apex a distinct green or brownish glandular 
thickening: achenes linear, silky-pubescent. 

Arid plains and hills of the Desert Area, east into Nevada 
and Arizona : mountains around Tejon Valley, Heermann, acc. 
to Gray; Antelope Valley, Pringle, acc. to Parish; Inyo Co., 
Austin, no. 414, also Purpus, no. 3060; Whitewater and Palm 
Springs, Colorado Desert, acc. to Parish ; Cuyamaca Mts., Palmer, 
acc. to Gray; east to Arizona (?) and Nevada. Aug.-Oct. 

2. C, paniculatus (Gray) Hall, comb. nov. Bigelovia panic- 
ulata Gray, Proc. Am. Acad. viii. 644 (1873). Chrysoma panic- 
ulata Greene, Eryth. iii. 12 (1895). 

Much like no, 1 but more slender in all its parts and the 
foliage and involucres paler : plant 2 m. or less high : inflorescence 
a profusely branched panicle: involucral bracts straw-color, thin, 
obtuse, destitute of the subapical glandular spot, the inner ones 
6 or 7 mm. long. 

Lower Sonoran Zone, on both the Colorado and Mohave des- 
erts, east into Arizona: near Cabazon, Schellenger, no. 43, also 
Parish, no. 655; Chuckawalla Bench, Schellenger, no. 19; near 
Bagdad, Brandegee. On gravelly plains between Cabazon and 
Whitewater it grows to a height of 2 m. or niore (6 to 8 ft.) 
acc. to Parish. Oct.-Nov. 

3. C. viscidiflorus (Hook.) Nutt., Trans. Am. Philos. Soc. ser. 
2, vii. 323 (1841). Crinitaria xnscidi flora Hook., PI. Bor. Am. ii. 
24 (1834). Bigelovia Donglasii Gray, Proc. Am. Acad. vii. 645 
(1873). 

Branching shrub, 1 dm. to 2 m. or more high: stems with a 
grayish fibrous bark, the twigs smooth and commonly white: 
herbage destitute of all tomeutum, smooth and glabrous or mere- 
ly scabrid : leaves narrow, acute, mostly 3-nerved : inflorescence 
cyinose: involucre 5 to 8 mm. high; bracts only 3 or 4 in each 
vertical rank (these ranks therefore indistinct), oblong or lanceol- 
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ate, o})tiise, chartaceous, sometimes with an indistinctly f?reen- 
ish thickened tip: style-appendages thickish, shorter than the 
stigmatic portion. — A polymorphous species, of which only the 
following varieties reach our district : 

Var. tortifolius (Gray) Hall, comb. nov. Bigelovia Douglam 
tortifoUa Gray, Proc. Am. Acad. viii. 646 (1873). Leaves linear 
or narrowly lanceolate, acute, mostly 2 to 4 cm. long, more or 
leas twisted, the margins serrulate-ciliolate. — Mt. Pinos, Ventura 
Co., common on the summit; Tejon Pass; Bear Valley, San Ber- 
nardino Mts. ; “San Jacinto Mt.,’' Nevin; more plentiful in 
the Sierra Nevadas and eastward. Aug.-Oct. 

Var. stenophyllus (Gray) Hall, comb. nov. Bigelovia Dong- 
lasii nfcHophyUa Gray, Proc. Am. Acad. viii. 646 (1873). Leaves 
2 mm. or less wide, mostly 2 to 4 cm. long, not twisted, the mar- 
gins serrulate-ciliolate or smooth. — S.E. California, acc. to Gray; 
near Acton, Los Angelos Co., Ilasse, acc. to Parish. The Bear 
Valley specimens mentioned under var. tortifolia might be con- 
sidered as belonging here, the leaves being very narrow and only 
some of them twisted. 

4. 0 . Mohavensis Greene, Eryth. iii. 113 (1895). Bigelovia 
Mohavoms Greene, in Gray, Syn. FI. i. pt. 2, 138 (1884). 

About 1 m. high; the loo.se branches erect or ascending, 
yellowish-green and nearly destitute of foliage: herbage eanes- 
eent with a fine pannose tomentum when young, glabrate and 
somewhat viscid in age: leaves few, ascending or appressed, 
linear, 5 cm. or less long: heads in narrow terminal panicles: 
involucre eylindric-turbinate, 10 mm. high, 5 mm. broad at sum- 
mit ; its bracts about 5 in each of the 5 conspicuous vertical ranks, 
obtuse and short-muticous, the midnerve thickened and brown, 
especially above: achenes appressed- villous. 

ilohave Desert ; apparently rare. 

5. C. ceruminosus (Dur. & Hilg.) Greene, Eryth. iii. 94 
(1895). Linosgris ceruminosa Dur. & Hilg., Pacif. R. Kept. v. 
pt. 3, 9, t. 6 (1856). Bigelovia cernminosa Gray, Proc. Am. Acad, 
viii. 643 (1873). 

Shrub erect, 6 to 9 dm. high, fastigiately branched: herbage 
densely tomentose, resinous: leaves linear or nearly filiform. 
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about 2.5 cm. long on the stems, less than half as long and re- 
curving on the branches, puberulent: heads cymose-fascicled, 
crowded : bracts of the viscidly lucid involucre narrowly lanceo- 
late, abruptly produced into a spreading setiform tip or short 
awn, or the much shorter outermost ones muticous. 

Collected only by Dr, TTeermann, somewhere near Tejon Pass. 
In the absence of specimens the above description is as given by 
Gray. 

6. 0. nauseosus (Pall.) Britton, in Britt. & Br., 111. PI. iii. 326 
(1898). Chrysocoma nauseosa Pall., in Pursh, PI. ii. 517 (1814). 
Bigdovia graveolens albicauUs Gray, Proc. Am. Acad. viii. 645 
(1873). 

Low shrub with the branches densely and i)ennanently white- 
tomentose and the leaves loasely white-toinentos(» in the typical 
form : leaves oblanceolate to linear (very narrowly linear in the 
typical form), entire, strongly 1-nerved: inflorescence cymo.se: 
heads 5-flowered : involucre 10 or 12 mni. high ; bracts lanceolate, 
acute, keeled by the strong nerve, imbricated in indistinctly ver- 
tical ranks: corolla with rather short ovate or lanceolate teeth, 
the tube arachnoid-])ube.scent : style-appendages .subulate-filiform, 
longer than the stigmatie poi'tion : pappus soft. 

Alberta and Wa.shingtoii, south to Wyoming and Southern 
California. As here drawn the description includes a rare plant 
of the San Bernardino Mts. which, while certainly unlike the 
original form, cannot now be satisfactorily separated: Straw- 
berry Peak, Parish, no. 1868; Bear Valley, 1896, Davuhou, 

Var. occidentalis (Greene) Hall, comb. nov. C, Calif ornicus 
ocvidcnialis Greene, Eryth. iii. 112 (1895). C. occidentalis 

Greene, PI. Pr. 369 (1897). Bigdovia graveolens glabraia 
TIall, Univ. Calif. Pub. Botany, i. 125 (1902) ; not Gray. Plant 
low and bushy: stems ascending or erect, permanently clothed 
with a close white tomentum : leaves narrowly linear, acute, 2 to 3 
cm. long, less than 2 rain, broad, green and devoid of tomentum : 
inflorescence tomentulose, at least the peduncles and small outer 
involucral bracts very minutely glandular: heads in rounded 
terminal cymes, 5-flowered: involucre narrowly turbinate, 10 or 
11 mm. high; bracts about 4 in each vertical rank, thin-charta- 
ceous, lanceolate, acuminate or acute, keeled by the strong mid- 
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nerve: corolla-teeth lanceolate, rather long; throat tapering 
gradually to the tube which is only minutely and sparsely pubes- 
cent : achenes villous : style-branches subulate-filiform, long- 
exserted. — Common in the Transition and Canadian zones, 1800 
to 3000 m. alt. : Little Green Valley, San Bernardino Mts., alti- 
tude 2200 m., JuL, 1904, George R. Hall, no. 34; Bluff Lake, San 
Bernardino Mts., Grinnell, no. 94; Barton Plats, San Bernardino 
Mts., Mrs. Wilder, no. 597 ; Round Valley, San Jacinto Mt. 
(where abundant on hillsides). Hall, no. 341; in Kern and Santa 
Barbara ‘counties, acc. to Greene.^^ Jul.-Sept. 

Var. graveolens (Nutt.) Piper, Contr. U. S. Nat. Herb. xi. 
559 (1906). Chrijsocoma graveolens Nutt., Gen. ii. 136 (1818). 
lUgelovia graveolens Gray, Proe. Am. Acad. viii. 644 (1873). 
Rabbit-brush. Robust shrub, commonly 1 to 3 m. high: branch- 
lets white-tomentose when young, commonly glabrate and yel- 
lowish-green in age: leaves 2 to 5 cm. long, linear or lanceolate- 
linear to almost filiform, flocculent-tomentose, sometimes glabrate 
and green in age: involucral bracts oblong to linear-lanceolate, 
obtuse to acute: corolla-teeth short; tube nearly glabrous. — A 
common shrub in the arid Upper Sonoran of Western North 
America : abundant in Owens Valley, Inyo Co., whence it extends 
southward, but less plentifully, across Antelope Valley to Eliza- 
beth Lake and through Soledad Canon to Saugus, Los Angeles 
Co. ; also on sandy plains near Colton, San Bernardino Co., 
coming perhai)s through Cajon Pass. In Owens Valley the 
Rabbit-brush grows in the Sagebrush belt and completely replaces 
that shrub if the land is cleared and then allowed to lie fallow. 
It is here indicative of good soil without excess of alkali, the 
Rabbit-brush lands being especially suitable for such crops as 
alfalfa, corn, and potatoes, where irrigation can be practiced. 
Gray’s statement that it grows in ‘‘sterile and especially alkaline 
soir^ is therefore misleading, at least in so far as it concerns our 
California plant. 

7. 0. Parryi (Gray) Greene, Eryth. iii. 113 (1895). Linosyris 
Parryi Gray, Proc. Phila. Acad, for 1863, p. 66. Bigelovia Parryi 
Gray, Proc. Am. Acad. viii. 642 (1873). 


11 FI. Ft. 369 0 « 97 ). 
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Freely branching leafy shrub, 6 dm. or less high: stems 
densely white-tomentose, the foliage very minutely glandular, the 
involucres nearly glabrous: leaves linear, acute, 2 to 5 cm. long, 
2 or 3 mm. wide, 1-nerved : heads few, in a narrow terminal leafy 
raceme, about 9-flowered: involucre narrowly campanulate ; 
bracts about 12, loosely imbricated in very indistinct vertical 
ranks, thin-chartaeeous, lanceolate, acuminate, the principal ones 
11 or 12 mm. long, several of the outermost ones with elongated 
green tips overtopping the proper involucre and resembling the 
uppermost leaves : throat and teeth of the corolla sparsely 
arachnoid-pubescent : style-branches filiform, long-exserted : 
aehenes sericeous-pubescent. 

Mainly of the Rocky Mts., but this description from specimens 
gathered at 2100 m. altitude in the arid Transition Zone of 
Alamo Mt., eastern Ventura Co. (Ilalh no. 6701). 

16. ISOCOMA Nutt. 

Somewhat woody plants with elongated rigid stems and thick- 
ish closely sessile leaves. Herbage never resinous-punctate. 
Heads rayless, collected into glomerules which are either terminal 
on short lateral branchlets or disposed in a terminal cyinose 
cluster. Involucral bracts coriaceous, closely imbricated, the tips 
herbaceous but appressed. Flowers permanently yellow. Corolla- 
tube slender, the throat ventricose or obliquely dilated, its seg- 
ments erect or more or less connivent about the style. Style- 
appendages subulate-lanceolate or broader. Aehenes longitudi- 
nally striate or ribbed, silky-pubescent or hirsute. Pappus of 
numerous sordid bristles, the innermost longest and often dis- 
tinctly fiattened. 

1. L veneta vemonioides (Nutt.) Jepson, FI. W. Mid. Calif. 
560 (1901). 7. vemonioides Nutt., Trans. Am. Philos. Soc. ser. 
2 vii. 320 (1841). Bigelovia Momesii Gray, Proc. Am. Acad, 
viii. 638 (1873). Isocoma microdonta, latifolia, villosa, sedoides, 
& decumbens Greene, Leaflets i. 171-2 (1906). 

Plant 4 to 12 dm. high, half-woody at the branched base 
above which the stems are commonly simple up to the cymose or 
paniculate inflorescence: herbage from minutely scabrous to 
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villous-arachnoid, rarely glabrous; leaves oblanceolate, spatulate, 
or euneate-oblong, 1 to 3 cm. long or the lower twice this length 
and the numerous fascicled ones much shorter, acutely toothed or 
the upper narrow ones often entire: involucre narrowly to 
broadly turbinate, 7 or 8 mm. high, 15 to 35-flowered ; its bracts 
with distinct green tips, commonly granulose on the back and 
with ciliate or eroae white margins, varying from obtuse to acute 
and cuspidate in the same head, sometimes bearing an indistinct 
resinous gland : achenes linear-turbinate. 

Common in the Upper Sonoran Zone west of the mountains 
throughout Southern California. Quite variable in foliage, in- 
florescence, and involucre: when the branches are very leafy, 
villous-arachnoid, and branched above, it is I. villosa Greene 
(Santa Monica, Hall, no. 3276, etc.). When this form has a more 
compactly cymose inflorescence, obtusish bracts, and short broad 
leaves, it is 7. lafi folia Greene (Santa Cruz and Santa Rosa isl- 
ands, ace. to Greene; San Miguel Island, Greoie; San Luis Obis- 
po, Mrs, Sinnmers, no. 394; etc.). A more marked form is I. se- 
doidcs Greene, which has prostrate stems, obovate succulent 
leaves, a nearly glabrous herbage, and crowded heads (Santa Cruz 
Island, Greene), yet this differs from 7. laiifolia only in pubes- 
cence and habit; and specimens gathered at San Luis Rey, San 
Diego Co., by Mrs. Brandrgee vary from almost exact duplicates 
of Greene’s Santa Cruz specimens (duplicate types!) to good 
^Uatifolia.^^ Material from San Clemente Island, Aug. 25, 1894, 
Brandegee, has the smooth succulent herbage of sedoides but 
the leaves are narrow and inflorescence various. All of these 
are of course mere forms due to varying edaphic conditions, 
proximity of salt water, winds, etc. 

7. decumbens Greene is a slender, decumbent form with nar- 
row, entire or toothed, scattered leaves and pedicellate heads; 
the type was from clay depressions on the mesas near San Diego, 
but on nearby hillsides it is replaced by a form exactly its coun- 
terpart except that the stems are erect. When the herbage is 
scabrous and the inflorescence leafy, we have 7. microdonta 
Greene. Specimens gathered in somewhat saline soil, San Ber- 
nardino Co., Oct., 1887, by Parish, although plainly of var. 
vernonioides, have narrow mostly entire leaves; and other inter- 
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mediates connect this variety directly with the next. One of 
these is I, oxyphylla Greene (near San Diego, Palmer, no. 134), 
which has thin, narrow, entire, very acute leaves and large, tur- 
binate heads : both involucre and leaves are slightly pubescent in 
Palmer’s no. 134 as represented by a specimen in the Brandegee 
Herbarium, and the corolla-limb is not ‘‘remarkably short” as 
described by Greene. Mission Valley, near San Diego, 1883, 
Cleveland, is the same, but with many of the leaves remotely 
toothed. 

Var. acradenia (Greene) Hall, comb. nov. Bigelovia acradenia 
Greene, Bull. Torr. Club x. 126 (1883). Isocoma acradenia 
Greene, Eryth. ii. Ill (1894). /. bractcosa, leucanthemifolia, dc 
crcmophila Greene, Leaflets i. 170-171 (1906). Herbage very 
light-colored, often glabrous; the bark of the stems becoming 
white and shining: leaves entire or toothed, the fascicled ones not 
numerous: inflorescence commonly a loose panicle of close few- 
headed cymes. — A form of the arid Lower Sonoran Zone: Ante- 
lope Valley, Mohave Desert, Davy, no. 2949; common on the 
Colorado Desert; Upper San Joaquin Valley. The common form 
of this variety has entire leaves and glabrous herl)age. When 
the herbage is hispidulous and the inflorescence marked with 
small bract-like leaves, it is /. bractcosa Greene (Tulare Co., acc. 
to Greene; Bakersfield, Davy, no. 1919, i>robably). Whon the 
leaves are toothed and the herbage pubescent, it is /. Icucanfhcmi- 
folia Greene (desert side San Jacinto Mts., Vandcvntfcr, no. 11). 
When this form loses its pubescence, it is /. crcmoplula Greene 
(Colorado Desert, Wales, no. 17). 

Endless forms, other than those mentioned, might be described 
from the abundant material at hand, but they could be charac- 
terized only by various combinations of characters well known to 
be inconstant. They are therefore best referred to one or the 
other of the above two varieties. 

17. HAZABDIA Greene. 

Shrubs of sutfrutescent plants with brittle ascending stems. 
Herbage tomentose, or glandular, or quite glabrous, never resin- 
ous-i)unctate. Leaves alternate, coriaceous, entire to spinulose- 
serrate. Heads chiefly paniculate, 20 to 40-flowered, turbinate 
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or broader, arranged in spikes, racemes, or panicles. Involucral 
bracts numerous, closely imbricated. Rays yellow, changing to 
purple, or wanting. Disk-corollas yellow, changing to brownish- 
purple. Style-appendages very slender, almost terete, minutely 
pubescent but neither coinose nor with a bearded tuft at sum- 
mit. Achenes linear, 4 to 6-nerved. Pappus reddish. 

Herbage white-tomeiitose : tips of involucral bracts erect .. .1. H, cana. 
Herbage green: outer involucral bracts with sprea^ling or recurved tips 

2. H. squarroaa, 

1. H. cana (Gray) Greene, Pitt. i. 29 (1887). H. detonsU 
serrata Greene, 1. e. Dtplosfephinm canum Gray, Proe. Am. 
Acad. xi. 75 (1876). Coreihrogyne cana Greene, Bull. Calif. 
Acad. i. 223 (1885). 

Large shrub ‘‘of rather loose habit”: herbage densely lanate- 
toinentose, the tomentum sometimes deciduous from the foliaire: 
leaves obovate to oblanceolate, the larger ones sometimes 10 cm. 
long by 3 cm. wide, entire to sharply serrate: inflorescence panic- 
ulate: involucre campaiiulate, 12 mm. high; bracts erect, the 
outer ones with thick tips: rays inconspicuous, yellow, turning 
t(# i)urple (sometimes wanting?) : achenes canescent, prominently 
nerved. 

(luadalupe, San Clemente, Santa Cruz, Santa Rosa, and prob- 
ably other of the coast islands; often in rocky, inaceassible places. 
The characters originally assigned to //. ddonaa and 11, serrata 
are far from constant. For example, specimens from the type 
locality of II. cana exhibit both entire and sharply serrate leaves 
on the same branehlet (Guadalupe Isl., Antlumy, no. 257) ; while 
the persistence of tomeutum and thickness of leaves may be ex- 
pected to YHvy with climatic changes. 

2. H. squarrosa (H. & A.) Greene, Eryth. ii. 112 (l894'> 
IJaplopapptts squarrosus 11. & A., Bot. Beech. 146 (1833). 

Suffrutie(xse at base, 6 to 10 dm. high, the erect stems some- 
what branching and leafy: herbage finely p\d>escent and some- 
what glutinous: leaves oblanceolate to obovate, obtuse but the 
strong midrib tisually ending in a sharp point, somewhat clasping 
at the closely sessile base, .sharply serrate : heads racemose or 
paniculate, often 2 or 3 together in a close cluster: involucre tur- 
binate, 10 to 12 mm. high; bracts imbricated in inany series, the 
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acutish tips of at least the outer ones recurved or squarrose- 
spreading : rays none : achenes glabrous or sparsely pubescent. 

Occasional in the chaparral belt (Upper Sonoran Zone), west 
of the mountains, from San Diego and San Bernardino north- 
ward to Monterey; also on the Santa Barbara Islands. Aug^- 
Nov. Acc. to Mr. Parish the vernal leaves are 5 cm. long, thin, 
deciduous before the flowering season, leaving the stems bare 
below: later leaves (2 to 4 cm. long) coriaceous and glutinous in 
plants of the interior; glutinous, somewhat pubescent, and less 
rigid in coast plants. 

H. OBTTTSA Greene, FI. Fr. 375 (1897). Stouter than the last 
preceding : heads in almost sessile glomerules along the stem or 
simply spieate: involucre over 12 mm. high, its bracts almost 
truncate but with a short cusp : achenes glabrous. — Known only 
from San Emigdio (^anon, Kern Co., but to be expected along our 
northern borders. 

II Obcuttii (Gray) Greene, Eryth. ii. 112 (1894), occurs in 
Lower California, reaching nearly to our borders. It is much 
like H. squarrosa in habit and involucres but is nearly glabrous, 
has entire acute punctate leaves, and short yellow rays. 

IJ. Berberidis (Gray) Greene, 1. e., likewise occurs just over 
our southern border. It has oval obtuse spinulose leaves, half- 
clasping at base, obtuse involucral bracts, and numerous showy 
rays 6 to 12 mm. long. 

18. LESSINGIA Cham. 

Herbaceous plants with alternate leaves, branching stems, and 
commonly scattered heads of yellow, purplish, or white flowers. 
Heads rather small, canipanulate to turbinate, 5 to 25-flowered. 
Involucral bracts mostly with distinct green tips, imbricated in 
several appressed ranks. Receptacle flat, alveolate. Flowers 
perfect. Corollas with linear lobes, either all regular or some of 
the outer ones enlarged and more deei)ly cleft on the inner side, 
the ligule-like linil) irregularly 5-lobed. Style-branches tipped 
with a very short obtuse appendage which bears a more or less 
conspicuous cusp or subulate prolongation among apical bristles, 
j'chenes all fertile, turbinate or cuneate, more or less flattened. 
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silky-villous. Pappus commonly of numerous unequal scabrous 
bristles, usually turning reddish-brown. 

Lessingia finds its nearest relative in Corethrogyne, which it 
closely resembles in habit and technical characters of the invo- 
lucre, anther-tips, and style-appendages. And this is true, not- 
withstanding the fact that Corethrogyne belongs to the Hetero- 
chroineae while Lessingia is classed with the Homochroineae ; for 
in the recently discovered L. hcterochroma we have a Leasingia 
in which the color of the ray-corollas is strikingly different from 
that of the disk-flowers, thus tending to break down the distinc- 
tion between these subtribes. 

Outer corollas enlarged and irregularly cleft. 

Stems branching from the base: outer flowers pink 

1. L. heterochroma. 

Stems erect, branching only above the base: flowers all yellow 

♦ 2. L. glanduUfera. 

(’orollas all regular (or nearly so) and alike, yellow: var. tenuis of 

3. L. ramulofta. 

(See also extra-limital species, p. 69.) 

1, L. heterochroma Hall, sp. nov. 

Hoot annual : stem much branched from the base, the branches 
decumbent and .5 to 2 dm. long: herbage white with a dense 
touientum deciduous at time of flowering only from the branch- 
lets, which are then minutely but densely glandular; no tack- 
shaped glands on leaves or involucre; basal leaves numerous, 
mostly entire, rarely with an obscure lobe, spatulate, obtuse, 1 to 
2 cm. long; rameal leaves scattered, entire, spatulate-oblong to 
linear, obtuse, .5 to 1.5 cm. long: involucre hemispheric, 5 mm. 
high, 18 to 22-flowered; outer bracts w^hite with persistent w^ool, 
loose, mostly obtuse; inner bracts purple, granular, erect or ap- 
l)ressed, imbricated, acute ; flowers of two sorts, the 2 or 3 outer 
series with pink corollas more deeply cleft on the inner side, thus 
forming an irregularly 5-lobed ligule; inner corollas yellow, 
regular ; style-branches obtuse, short-bristly, the apical prolonga- 
tion minute or obscure : achenes compressed, eanescent with long 
hairs: pappus-bristles about 20, slightly longer than the disk- 
corollas, dull white to fuscous. 

Dry soil of the Upper Sonoran Zone, Lockwood Valley, Mt. 
l^irios, Ventura Co., California, Jiin. 28, 1905, Hall, no. 0440 
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(type) ; Cuddy Valley, in the same district, Hall, no. 6315. Much 
like L, Germanorum Cham., of the seaboard, but differing in its 
more persistent tomentum, entire leaves, glandular peduncles, 
and pink marginal corollas. Also near L, Lemmoni Gray, of 
Arizona and eastern California, from which it is distinguished 
by the color of the flowers and the shape of the style-branches. 

2. L. glandulifera Gray, Proe. Am. Acad. xvii. 207 (1882). 

Stem erect, stoutish, paniculately much branched above the 

base, the whole plant 1.5 to 10 dm. high: lower part of stein and 
lower leaves permanently white-tomentose ; upper leaves and in- 
volucral bracts green, bearing few to numerous yellow tack- 
shaped glands on their margins : lower leaves ovate to oblanceo- 
late, toothed or cleft; those of the branchlets numerous or even 
crowded, lanceolate or linear, minute: involucre about 5 mm. 
high, turbinate, 18 to 38-flowered: flowers all yellow: marginal 
corollas or some of them enlarged, more deeply cleft on the inner 
side and simulating a palmately-lobed ligule: achenes flattened, 
2 or 8-nerved: ray-pappus shorter than corolla; disk-pappus as 
long as corolla, fuscous, of about 35 bristles. 

Lo^^er to middle California: common on plains of the Upper 
Sonoran Zone, where the plants are conspicuously glandular and 
heavy-scented; less plentiful in the lower part of the pine belt 
(Transition Zone) in the mountains (San Jacinto Mts., Hall, no. 
2626; and Grant, no. 687), where the glands are minute or (piite 
obsolete and the odor wanting. 

3. L. ramulosa tenuis Gray, Hot. Calif, i. 307 (1876) ; Syn. 
FI. i. pt. 2, 162 (1884). 

Stems slender, erect but diffuse, the glabrate branches mi- 
nutely granulose: leaves narrowly oblong, narrowed at base, den- 
ticulate or entire, w(K)lly when young, the upper much reduced 
and entire, some of them clasping: involucre very narrow, 5 to 
15-flowered; bracts granular, rarely bearing a few tack-shapod 
glands: flowers purple, all regular or nearly so and alike: style- 
appendages with minute setiform tip : achenes scarcely flattened, 
4 or 5-nerved. 

Acc. to Gray this variety was gathered by Rothrock at 1550 
m. alt., ‘‘head of Peru Creek, by which is probably meant Piru 
Creek, a stream of northeastern Ventura County. 
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L. Oermanorum Cham, grows near the coast of San Lnis 
Obispo Co. and may be expected further southward. It is a low- 
branching species, destitute of glands, with yellow flowers, the 
outermost of which have irregularly cleft corollas, 

L. ALBiFLORA Eastwood, Bull. Torr. Club xxxii. 217 (1905), 
comes from Rose Station, Kern Co. Its sharp-pointed leaves, 
numerous glands, and white flowers should distinguish it if found 
within our borders. 

L. Lemmoni Gray, Proc. Am. Acad. xxi. 412 (1886), first de- 
scribed from Arizona specimens, has been collected at Indian 
Wells, Kern Co., by M, A, Knapp, also by Hall & Chandler, no. 
7373, and at Jjittle Owens Lake, Inyo Co., by Purpus, no. 3055, 
both localities being in the Desert Area just north of our borders. 
It has a lower habit than L, glandulifera, the numerous branches 
low and spreading, but can scarcely be distinguished from that 
species except by the style-branches, which are prolonged into 
conspicuous subulate tips. 

19. CORETHROGYNE Nutt. 

% 

Perennial herbs, some suffrutescent at base, resembling Aster 
and flowering mostly in summer and autumn. Herbage whitened 
when young with a cottony tonieiitum, which is often deciduous 
ill age. Heads solitary, or cymose, or paniculate. Involucre 
hemispheric to turbinate, the bracts with green or herbaceous tips. 
Rays violet-blue or purple; disk yellow. Anthers tipped with 
subulate appendages. Style-appendages flat, truncate, coniose or 
with a bearded tuft at summit. Achenes pubescent, those of the 
ray sterile. Disk-pappus reddish-brown, of rigid capillary bris- 
tles; ray-pappus reduced or wanting. 

SYNOPSIS OF THE VARIETIES OF C. FILJGINIFOLIA. 

Tomentum deciduous from the inflorescence at time of flowering. 

Inflorescence minutely if at all glandular: typical C, filagi)iifolUi, 

Inflorescence densely glandular and viscid. 

Heads small: involucre about 8 mm. high. 

Stems tall and slender: heads in loose panicles or racemes. 

Seacoast form with numerous heads var. virgaia. 

Interior form with few long-pedunculate heads 

var. Bernardina, 
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Stems low and stout. 

Inflorcseorce paniculate. 

Montane form with erect stems var. rigida. 

Insular form with depressed or ascending stems 

var. robusta. 

Inflorescence virgate, scarcely branched^ foliaceous with 


broad leaves var. glomerata. 

Heads large: involucre 10 to 12 mm. high var. Pacifica. 

Tomentuni }>ersistent, oven the involucre white at time of flowering. 

Leaves broadly oblong, rigid var. latifolia. 

Leaves linear, flaccid var. Hnifoha. 


1. C. filaginifolia (H. & A.) Nutt., Trans. Am. Philos. Soo. 
ser. 2, vii. 290 (1841). Aster? fUaginifolius H. & A., Bot. Beech. 
140 (1833). 

Slender, erect, 5 to 10 dm. liigh, woody below : herbage arach- 
noidly tomentose, the tomentum sometimes deciduous, the inflores- 
cence then glabrous or minutely glandular : leaves oblong-spatu- 
late or oblanceolate ; the lower ones narrowed to a petiole and 
sparingly serrate toward the apex; the upper sessile and inclined 
to be entire; those of the intiorescence reduced to bracts: beads 
solitary and terminal on the branchlets or more numerous and 
loosely panicled: involucre campanulate or broadly turbinate, 7 
or 8 mm. high; its bracts imbricated in 4 or 5 scries, narrowly 
lanceolate, erect : rays 15 to 25, violet. 

Near the coast from Monterey southward, the typical form 
rare south of Santa Barbara. In Monterey Co. the specimens 
have a merely granular inflorescence; proceeding southward 
along the coast we find forms in which the glandular pubescence 
is more and more pronounced, until in Southern (California a 
majority of the plants have viscid stalked glands on the inflores- 
cence (var. virgata). In the type specimens (of which I have 
seen a sketch) the solitary heads terminate widely spreading 
branchlets, but this form passes directly into one with numerous 
paniculate heads. The following are only the extreme forms of 
this very polymorphic species. 

Var. latifolia Hall, var. nov. Five dm. or more high; the 
stems stout, woody below: herbage densely white-tomentose, the 
tomentum not deciduous even from the involucres at time of 
flowering: lower leaves narrowed to the base; principal cauline 
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leaves broadly oblong: or slightly narrowed to the closely sessile 
base, shallowly toothed at the very obtuse summit, 3 or 4 cm. long, 
8 to 12 mm. broad : inflorescence paniculate, with numerous bract- 
like leaves: involucre turbinate, 8 or 9 mm. high; bracts imbri- 
cated in about 5 series, their tips slightly spreading: rays 20 to 
25 : style-appendages flat, obtuse, tipped with a brush-like tuft of 
bristles — Oxnard, Ventura Co., Davy, nos. 7815 (type), 7814, 
7818. 

Var. virgata (Benth.) Gray, Bot Calif, i. 320 (1876). C. 
vir(,ata Benth, Bot. Sulph. 23 (1844). Six to 10 dm. high, the 
stems slender: tomentum early deciduous, especially above, leav- 
ing the herbage green; inflorescence viscid-glandular, the numer- 
ous gl-mds usually short-stipitate : heads numerous, in a diffuse 
paiiK'le — The common form along the coast from western San 
Diego Co north to INIonterey. 

Var Bemardina (Abrams) Hall, comb. nov. C. vtrgata Ber- 
nardino Abrams, FI L. A and Vic 401 (1904). Commonly 6 to 
8 dm. hioh; the stems slender: tomentum deciduous from the 
involucres and uppermost portion of the pedunch's, the e\[)Osed 
parts then glandular: heads few, terminating the long divaricate 
branches of a very loose panicle or raceme — The common form 
of the foothills and plains back from the seacoast, especially in 
the San Bernardino Valley. 

Var linifolia Hall, var, nov. Herbaceous throughout, 4 dm. 
or less hiiih ; stems numerous, erect, wndely branched above, the 
slender branches terminated by solitary heads: herbage densely 
and permanently white-tomentose, even to the involucres: leaves 
crowded below, more scattered above, all narrowly linear, 2 to 5 
cm. long, mostly 1 mm. (some 3 mm.) broad; not nt all rigid: 
involucre broadly turbinate, 8 or 9 mm. high; bracts closely im- 
bricated in about 5 ranks, the tips slightly spreading : rays about 
20, violet, 6 mm. long. — About one kilometer south of Del Mar, 
San Diego Co., Aug. 5, 1906, Mrs. K. Brandeyec. The type of the 
variety is TTniv. Calif, sheet no. 73319. The specimens grew- in 
hard siliceous soil on an exposed wdnd-swept bluff overlooking 
the sea. The surrounded vegetation was all stunted in gi'owTh, 
and this variety exhibits in its narrow often revolute leaves, dense 
tomentum, and low stature, the xerophytic characters to be ex- 
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peoted in such situations. It is to be noted, however, that Mrs. 
Brandej2ee also f>athered near this same station specimens with 
narrowly lanceolate leaves up to 6 mm. in breadth and stems up 
to 7 dm. in height, and that this botanist is of the opinion that 
gradations into the var. virgaia may be found by careful search. 

Var. rigida Gray, Syn. FI. i. pt. 2, 170 (1884). C. incana 
var.? Benth., PI. Ilartweg. 316 (1849). C, rigida Heller, Muhl- 
enbergia ii. 256 (1906). Stout and rigid, from a woody base, 
commonly less than 5 dm. high: tomentum dense, only tardily 
deciduous, the whole inflorescence then glandular and viscdd: 
leaves spatulate-laneeolate to oval or obovate: heads in an open 
panicle: involucre campanulate, its bracts with distinct green 
tips. — In dry soil in the mountains from San Jacinto Mt. (Ilall, 
No. 2530) to the Sierras of Tulare Co. {Mrs. Brandegee) . 

Var. robusta Greene, Pitt. i. 89 (1887). “ SuflF rutescent and 

low, the thick somewhat depressed or ascending branches only a 
foot [3 dm.] high: panicle green and glandular-viscid, other parts 
whitish with an appressed tomentum.” — San Miguel Island, 
among high rocks, and also on the top of Prince’s Island, both 
acc. to Greene. 

Var. glomerata Hall, var. nov. J^lant somewhat woody at 
base, about 3 dm. high, the stout stems erect and very rigid : herb- 
age clothed with a dense white w'ool which is tardily or not at all 
deciduous except from the involucres, which are glandular- 
viscidulous: leaves numerous, appressed, oblong to obovate, 
entire, all but the lower ones sessile by a broad (sometimes clasp- 
ing) base, the larger ones 4 cm. long by 1.5 cm. wide: inflores- 
cence virgate, the heads appearing singly or 2 to 4 together in 
the axils of the upper scarcely reduced leaves along the simple 
erect stems : involucre turbinate, 8 or 9 mm. high ; its bracts close- 
ly imbricated in about 4 series, the slender tips green and spread- 
ing or recurved: rays about 15, violet, about 8 mm. long: style- 
appendages with a rather conspicuous tuft of bristles. — Oak Glen, 
Yucaipe Ranch, near Redlands, at 1500 in. alt., Nov., 1903, Rev. 
Qeo. Robert son, no. 117. The same botanist has gathered a very 
similar form at Forest Home, San Bernardino Mts., but this has 
some of the glornerules on distinct lateral shoots. Specimens col- 
lected at Tehachapi, Kem Co., by Miss Alice Eastwood, Sept. 29, 
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1894, are similar except that the inflorescence is less leafy and the 
glomerules of somewhat smaller sessile heads are sometimes on 
peduncles 1 cm. long. The variety as described is much like var. 
rigida save in the inflorescence and upper leaves. 

Var. Pacifica Hall, var. nov. Plant stout, erect, 6 dm. or 
more high : tomentum floeeose, deciduous from the branchlets and 
involucres at time of flowering, the inflorescence then conspicu- 
ously glandular and viscid: cauline leaves narrowly lanceolate, 
acute, entire or few-toothed, mostly 3 to 5 cm. long and 8 mm. or 
less broad : heads large, numerous, in an open panicle : involucre 
hemispheric, 10 to 12 mm. high : bracts imbricated, linear, acumi- 
nate, greenish except at the ehartaceous and strongly nerved base 
but without distinct green tips: rays about 30, violet or purple: 
l)appus varying from nearly white to purplish brown. — Pacific 
Beach, near San Diego, summer of 1899, Piirpus. The type of 
the variety is Univ. Calif, sheet no, 31267. It was gathered on 
slopes just back from th(» beach and grew in rich, loose soil along 
a railroad embankment. Exactly the same form, except for the 
more distinctly green-tipped involucral bracts, has been collected 
by Mrs. Brandcga in a similar situation near Del Mar, Aug. 5, 
1906. 


20. PSILAOTIS Gray. 

Ours a leafy-stemmed desert annual. Heads rather small, 
solitary or loosely racemose; heterogamous. Involucre hemis- 
pheric; its bracts unequal, closely imbricated in 2 or 3 series. 
Ray-flowers pistillate, often infertile. Disk-flowers perfect, fer- 
tile, Achenes comi)ressed, pubescent. Pappus of ray-flowers 
none or an obscure ring, of disk-flowers a row of slender bristles. 

1. P. Coulteri Gray, PI. Pendl. 71 (1849). 

Loosely branched throughout, 2 or 3 dm. high : herbage rough- 
pubescent and glandular (varying to glabrous, acc. to Gray) : 
leaves lanceolate or narrowly oblong (the lower tapering to a 
petiole, the upper closely sessile and appressed), coai’sely and 
sharply toothed or pinnatifid, 1 to 3 cm. long, 2 to 6 mm. broad, 
those of the branchlets much reduced and rarely entire : involucre 
about 4 mm. high; bracts oblong, very acute, green and herba- 
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ceous save at the white-scarious base: rays 25 to 35 (60 to 80, 
ace. to Gray), lavender, about 5 mm. long: disk-flowers yellow; 
nehoncs I'near; those of the disk with 20 to 40 unequal pappus- 
bristles. 

Lowei* Sonoran Zone : Warm Springs, near Newberry, Mohave 
Pesert, Parish, no. 1252; sand hills near Hector and near Bars- 
tow, in the same district, Hall, nos. 6118, 6833; southern Arizona 
and adjacent Mexico. 

21. MONOPTILON T. & G. 

Depressed desert annuals with short radiating or ascending 
branches and upturned heads of daisy-like flowers. Involucre 
campanulate, of equal linear bracts. Receptacle naked, flat. 
Kays conspicuous, normally white but often tinged with rose. 
Disk yellow. Achenes narrowly obovate, compressed, nerved 
along the margins, pubescent with emarginate hairs. Pappus 
alike in ray and disk. 

As here treated, Monoptilon consists of but two species here- 
tofore considered as constituting two distinct genera, mainly 
because of a difference in their pappus characters. Hut these 
characters are more variable than was formerly supposed, the 
only constant differences being a minute coroniform toothed 
pappus with a single plumose awn, in the one case, and a i)alea- 
ceous pappus with 1 to 12 scabrous awms, in the other. The disk- 
flow^ers are also more conspicuously villous in th(» first species 
than in the second. But in all other characters, in general aspect, 
and in distribution, the two are very similar, and may therefore 
be received into a single genus. 

Pappus-awn solitary, short-plumose 1. M. heVidiformc, 

Pappus-awns 1 to 12, not plumose, alternating with paleae 

2. M, belHoides, 

1. M. bellidiforme T. & Q., Journ. Bost. Soe. Nat, Hist. v. 
106, t. 13 (1847). 

Stem much branched, the branches commonly spreading and 
seldom over 5 cm. long: herbage villous-hirsute: leaves spatulate 
or linear-spatulate, 5 to 20 mm. long, alternate : involucre 5 ram. 
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high : rays numerous, the obovate or oblong ligule about 5 mm. 
long: corolla-tube in both ray and disk-flowers sparsely long- 
villous with jointed hairs; pappus a minute barely denticulate 
crown and a single setiform awn which is short-plumase toward 
the tip. 

On dry plains within the Ijower Sonoran Zone of the Mohave 
Desert (Hesperia, Warren’s Well, Rabbit Springs, Cushenberry 
Springs, Kramer, Yucca), east to Utah; much less common than 
no. 2. 

2. M. bellioides (Gray) Hall, comb. nov. Eremiastrum hel- 
lioides Gray, PI. Thurb. 321 (1854) ; Torr. Pacif. R. Rept. v. 361, 
t. 6 (1857). E. Orci/ftn Wats., Proc. Am. Acad. xxv. 132 (1890). 
E. beJlioid<’.<i Orcuilii Coville, Contr. IT. S. Nat. Herb. iv. 125 
(1893). Desbst Aster. 

Characters the same as for E. bcUidi forme except as follows: 
ray-corollas with sparsely villous tube; disk-corollas with either 
glabrous or verj' sparsely pubescent tube: pai)pus of 3 to 12 
oblong (»r cuncate more or less setose-pinnatifid paleae and 1 to 
12 slender nonplumose bristles. 

Very common in sandy soil, springing up after the rains, 
throughout the Lower Sonoran Zone of the Desert Area, from 
our southern boundary to Inyo Co. ; east into Arizona, Utah, etc. 

The type of this species was gathered by George Thurber in 
southeastern Imperial Co., from which district also came the 
type of Dr. Watson’s Eremiastrum Orcutiii. This latter species 
was distinguished from E. bellioides by the pappus of 5 paleae 
alternating with as many bristles twice as long. Dr. Coville has 
already pointed out (1. c.) the intergradation between th.se forms, 
especially as regards the number of pappus-bristles, and recent 
collections indicate that the number of paleae are also variable. 
In specimens from the east base of San Jacinto Mt., Hall, no. 
1836, the awns and paleae are 8 each. In plants from Rhyolite, 
Nevada, ShocMcy, no. 62. the pappus consists almo.st uniformly 
of 3 lacerate paleae and 1 bristle ; rarely a second shorter bristle 
arises from the margin of a palea. 
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22. ASTEB L. A$^er. 

Late-aestival or autumnal herbs or rarely shrubs, with alter- 
nate leaves and commonly showy heads. Inflorescence various. 
Heads hetero^?amous with usually fertile ray-flowers, or homo- 
g:amous through the deficiency of rays. Involucre turbinate or 
carnpanulate to hemispheric, the bracts imbricated in several 
ranks. Disk-corollas yellow, changing to purple or brown, tubu- 
lar, the limb shortly 5-toothed. Receptacle plane or convex, 
pitted. Style-branches flattened, their appendages subulate or 
lanceolate and acute. Achenes compressed. Pappus copious, of 
simple capillary bristles. 

A.— Perennials: tips of involucral bracts erect: herbage pubescent except 
in nos. 2, 12, 13, and 14. 

Pappus of coarse rigid bristles: desert species with woody stems and large 
solitary heads. 

Leaves acuminate; peduncles elongated 1. A, iortifoUm. 

Leaves obtuse: peduncles short 2. A. Orcuttii. 

Pappus fine and soft. 

Kays conspicuous: stems herbaceous. 

Stems leafy (leaves early deciduous in no. 5) : polycephalous except 
in forms of no. 11. 

Involucral bracts witli broad green ti])8, closely iml)ricated. 

Inflorescence <listim*tly cymose: insular species with coriaceous 

leaves 3. A, radulinua. 

Inflorescence racemose or paniculate. 

Plants over 35 cm. high: foothills and valleys. 

Herbage rough-pubescent or almost glabrous: inflores- 
cence mostly condensed: leaves rigid 

4. A, Mensiesiu 

Herbage soft-pubescent or glabrous: inflorescence mostly 
rather loose. 

Ramcal leaves linear, 6 mm. or less wide. 

Inflorescence with minute rigid bracts (these 5 

mm. long) 5. A, defoliatus. 

Inflorescence leafy-bracteate ... 6 . A. Bernardinus. 
Kameal leaves lanceolate, mostly 8 to 20 mm. wide 

7. A, Chilensia» 

Plant 15 to 30 cm. high: mountains above 1200 m.; var. 
Parishii of 10. A, Fremonti. 
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Involucral bracts narrowed above to a point, not closely imbri- 
cated. 

Principal leaves broadly lanceolate or wider: plant 4 to 7 dm. 

high: foothill canons 8. A, Greatai. 

Principal leaves narrowly lanceolate to linear. 

Plant 6 to 20 dm. high: heads numerous ...9. A. hesperius. 
Plants 1.5 to 6 dm. high: heads rather few: mountains 
above 1200 m. 

Leaves not sheathing: var. Parishii of 

10. A, Fremonti. 

Lower leaves sheathing the stem, elongated 

11. A, delectabilis. 

Stems leafless except at base, monocephalous : high-mountain species 
12. A, Andersonii. 

Rays small and white or none: desert species with rush-like nearly leafless 


stems (often woody at base). 

Achenes sericeous-pubescent: rays none 13. A, carnoftus, 

Achenes glabrous: rays white, 3 mm. long 14. A. npinosus. 


B. — Annuals and biennials: tips of involucral bracts erect: herbage 

glabrous except in no. 16 . 

Leaves entire or merely toothed 15. A, exUis, 

Leaves pinnately parted or cleft 16. A, tanacfiifolins, 

C. —Biennial or perennial: at least the outer involucral bracts with subu- 

late recurved tips: herbage pubescent. 

Branching plant with showy heads in terminal cymes or panicles 

17. A. canescem. 


1. A. tortifolius (T. & G.) Gray, Proc. Am. Acad. vii. 353 
(1868) ; not A, fo7iifoUus Miehx., FI. ii. 109 (1803) which is now 
Sericocarpus tortifolius, IIaplopapp\i,^ tortifolius T. & G., Jonni. 
Bost. Soc. Nat. Hist. v. 109 (1845). Ast^r Mohavcnsis Coville, 
Contr. U. S. Nat. Herb. iv. 126 (1893) ; not A. Mohavensis 
Kuiitze, Rev. Gen, 318 (1891). Xylorhiza torfifolia Greene, Pitt, 
iii. 48 (1896). Mohave Aster. 

Woody at base, about 6 dm. high; bark white: herbage tomen- 
tose, at least when young : leaves linear to oblong, attenuate to a 
-sharp point, entire to incisely pinnatifid, the teeth or lobes com- 
monly pungent: involucral bracts linear-attenuate, imbricated in 
2 or 3 unequal series: rays about 40 to 60, lavender: achenes 
white-villous : pappus of comparatively few rigid bristles, decid- 
uous in a ring. 
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Common in stony soil of the Lower Sonoran Zone from the 
northern borders of the Colorado Desert (Santa Maria Mts., 
Chnekawalla Bench, Cottonwood Pass) across the Mohave to 
Owens Valley, Inyo Co., and the Charleston Mts., Nevada. 

2. A, Orcuttii Vas. & Rose, Bot. Gaz. xvi. 113, t. 11 (1891). 
Xylorhiza Orcufth Greene, 1. e. Orcutt Aster. 

Suffruticose, very leafy up to the large heads, 5 to 8 dm. high ; 
bark pearly-white: herbage glabrous: leaves obovate to oblong, 
21) (to 5?) cm. long, spinulose-toothed, obtuse and cuspidate or 
acute, the lower ones euneate at base, the upper ones sessile by a 
broad base : involueral bracts closely imbricated, linear-lanceolate, 
the slender green tips often much elongated, usually ciliate on 
the margins below: rays 2 cm. long, purple or “lavender to deli- 
cate mauve color achenes white- villous. 

Lower Sonoran Zone of the Colorado Desert: Cariso Creek 
wash, Dec. 5, 1890, Orcutt; Borregos Springs, Apr., 1895, Bran- 
degee (leaves acute and bracts ciliate) ; Shaver ^s Well, east of 
Mecca, Schellcnger, no. 70 (bracts glandular, not ciliate) ; hills 
just north of Indio, Hall cf* Oreaia, no. 5994; Split Mt., Apr., 
1905, Brandegee. Very common at Cariso Creek, acc. to Orcutt. 

3. A. radulinus Gray, Proc. Am. Acad. viii. 388 (1872). 
Broad-leaved Aster. 

Root perennial : stems .7 to 5 dm. high, branching above into 
a broad open cyme: herbage scabrous-pubescent: leaves oval- 
obovate to oblong, 10 cm. or less long, sharply serrate above the 
entire (often attenuate) base: involucre turbinate, 6 to 8 mm. 
high; bracts imbricated, the outer successively shorter, villous- 
puberulent, abruptlj^ acutish or obtuse : rays 5 to 10 mm. long, 
whitish; achenes minutely pubescent 

Santa Cruz Island, Santa Barbara Co., acc. to Greene;^** 
Monterey Co. to Washington and Nevada. 

4. A. Menziesii Lindl., in Hook., FI. Bor. Am. ii. 12 (1834) ; 
Torr., Wilkes Exped. xvii. 341, t. 8 (1874). Purple Aster. 

Five to 8 dm. high : stems commonly several from the woody 
root, erect and rigid, simple or with a few virgate branches above, 
very leafy up to the inflorescence but commonly naked below at 


Calif. Acad. ii. 401 (1887). 
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flowering time : herbage scabrous with a short rigid pubescence, 
the stems sometimes almost glabrous: leaves rigidly erect or 
ascending, narowly lanceolate, sessile by a broad subcordate base, 
acute, remotely serrate or entire, the larger 7 or 8 cm. long by 1 
cm. wide: inflorescence commonly a close raceme; the rigid erect 
peduncles very short, clothed with small linear bracts : involucre 6 
mm. high, its bracts with obtuse or merely acutish tips: rays 
“violet or purple/' 6 mm. long. (Plate 1.) 

Dry ground throughout western California ; not common in 
our district; Antelope Valley, 1895, Davidson; Los Angeles, 
Davidson; Cuyamaca Mts., San Diego Co., Oct. 15 and 16, 1894, 
Brandegee; near San Diego, W, S. Wright, no. 74; San Diego 
Co., Mary T. Reynolds; Witch Creek, San Diego Co., Alderson, 
no. 348 ; Oxnard, Davy, no. 7808. These last three citations are 
of imperfect and doubtful specimens. 

5. A. defoliatus Parish, Bot. Gaz. xxxviii. 461 (1904). 

Slender but rigid, about 1 m. high, divaricately much 

branched above, leafless when mature except on the flowering 
branches: herbage minutely pubescent or the older parts 
glabrous: lower leaves not known; upper cauline leaves narrow 
and apparently linear, but only basal fragments seen ; leaves of 
the brarichlets linear, acute, rigid, 1 cm. or less long, less than 1 
mm. wide: heads solitary or 2 to 4 together terminating the 
branchlets the lower of which are often 15 cm. long while the 
upper are much shortened ; the w^hole inflorescence thus appear- 
ing as a very loose panicle: involucre 6 mm. high, its bracts uith 
broad scarious margins below: “ra>s about 40, light violet" 
(Parish) : style-appendages lanceolate-acuminate. 

Known only from the original collection ; in a meadow at 
San Bernardino, Oct. 17, 1903, Parish, no. 5335. 

6. A. BemSirdinus Hall, sp. nov. 

Plant 4 to 8 dm. high : stems several from a perennial base, 
erect, densely leafy throughout or the lower leaves deciduous: 
herbage conspicuously cinereous with a dense short and very soft 
pubescence: leaves loosely spreading or reflexed, linear to linear- 
lanceolate, 3 to 5 cm. long by 3 to 5 (rarely 7) mm. wide, those 
of the branchlets much smaller* heads in short or elongated 
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simple racemes or these branching to form an elongated panicle ; 
uppermost heads in congested^lusters : peduncles v commonly 2 
cm. long) with linear overlapping bracts: involucre 7 mm. high; 
its bracts canescerit, closely imbricated, the green tips obtuse ; rays 
30 to 35, about 7 (6 to 10) mm. long, deep blue (commonly 
brown in dried specimens) : style-appendages linear to lanceolate 
in ray-flowers, broadly lanceolate in disk-flowers: achenes canes- 
cent : pappus fine and soft, sordid. (Plate 2.) 

In meadows, vicinity of San Bernardino, California, at an 
altitude of 300 m., Sept. 5, 1905, /S'. B. Parish, no. 5543; same 
locality and collector, Sept., 1891; also Sept. 15, 1896, no. 4198; 
Orange Co., C. W. Hamlin, no. 25; Cienega, near Los Angeles, 
Braunion, no. 637; near Pomona, Davy, no. 2870. The type is 
Univ. Calif, sheet no. 72044 {Parish, no. 5543). 

This species is intermediate between ^1. defoliatus and A. 
Chile nsis. It differs from the former in its lower stature, more 
compact and leafy inflorescence, and larger heads; from the 
latter in its more numerous and narrower leaves and bracts; and 
from both of these species in its dense cinereous pubescence. From 
A, Mcnziesii, with which it has been confused, it may be dis- 
tinguished by its lax foliage, soft j)ubescence, etc. Some of the 
specimens collected by Parish under no. 5543 have a remarkably 
seeund inflorescence, the heads all on short horizontal leafy- 
bracteate branchlets (these 2 or 3 cm. long). This is probably 
due to ecologic causes, the plants being otherwise typical. 

7. A, Chilensis Nees, Ast. 133 (1832). A, Chamissonis Gray, 
Wilkes Exped. xvii. 341 (1874). 

Five to 10 dm. high, with loosely spreading branches above: 
herbage villous-pubescent or glabrate: leaves lanceolate, sessile 
by a half-clasping base, 10 cm. or less long, commonly 1 or 2 cm. 
wide, the upper entire and passing gradually into the bract- 
like ones of the inflorescence, the oblong-spatulate radical ones 
remotely serrate and attenuate into a petiole, all commonly with 
scabrous-ciliolate margins: involucre 6 to 8 mm. high: rays 
white, lavender, or bluish, 8 to 12 mm. long. 

Low or marshy ground of western California, including the 
islands; rare within our limits, and perhaps not occurring south 
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of Santa Barbara Co., more common further north : Carpinteria, 
Hall, no. 3166 (a very pubeseersi form) ; Santa Rosa Island, 
Brandegec. 

8. A. Greatai Parish, Bull. So. Calif. Acad. i. 15 (1902). 

Plaiil 4 to 7 dm. hi^^h, with erect or assur^ent slender stems: 

herbage nearly glabrous to soft-pubescent above : leaves ample, 
thin, from ovate to oblong or broadly oblanceolate, tapering be- 
low to a broad or sometimes half-clasi)ing base, mostly 6 to 12 
cm. long by 2.5 to 4 cm. broad, acute, remotely serrate, the re- 
duced linear upper ones entire: heads in a very open panicle: 
involucre fully 7 mm. high, its loosely imbricated bracts linear- 
lanceolate and pubescent at least on the margins: rays 30 to 40, 
light purple, 5 to 10 mm. long: style-a])peiKlages linear-subulate: 
achenes short-hirsute: j)appus sordid. 

Appanmtly confined to Upper Sonoran canons of the San 
(rabriel ]\Its., where, however, it is not uncommon. The type 
was collected in Eaton C^anon, Sept. 30, 1900, by L. A. Grcata. 

Very close to A. pat ulus Lam., if not indeed only a form of 
that east<U‘n species, piKSsibly a garden escape. But the general 
habit and loaves are somewhat different and the ])lants are not 
red-stemmed. Also related to A. pn nanihoidf s Muhl., from 
which it is distinguished by its softer pubescence, which is not 
ai'ranged on lines on the stem nor scabrous on the upper surface 
of the leaves. 

9. A, hesperius Cray, Syn. FI. i. \)\. 2, 192 (1884). A. ea- 
.safus Creene, Pitt. iv. 223 (1900). A. aesfiru.s Cray, Bot. Calif, 
i. 614 (1876) ; not A. aesiivus Ait. 

Stems tall, leafy throughout, coars(dy pubescent in lines 
above: leaves firm, narrowly lanceolate, sessile by a broad base, 
acuminate above, perfectly glabrous except for the minutely 
setose-ciliate margins; the lower 1 dm. or more long by about 
13 mm. wide, sharply serrate; the upper smaller and entire: 
heads numerous, in an open panicle: peduncles clothed with 
linear overlapping bracts: involucre 6 mm. high; its linear 
eiliate bracts nearly equal, the inner with green ti]) and mid- 
nerve, the outer similar or vrholly herbaceous: rays jiiore than 
30, nearly 1 cm. long, purple. 
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Upper Sonoran Zone, in meadows and other moist places: 
near San Bernardino, Oct., 1895, at altitudes of 305 to 450 m., 
Parish, no. 3818 (type number of A. ensatus) ; Julian, San Diego 
Co., at an altitude of 1280 m., Dunn ; Palls of San Diego River. 
Brandegee ; Cienega, near Los Angeles, acc. to Davidson. 

10. A. Premonti Farishii Gray, Syn. PI. i. pt. 2, 192 (1884). 

Stems slender, sometimes simple and ending in a solitary 

head, more eommonly terminating in a short cymose panicle, the 
plant seldom over 3 dm. high: herbage more or less pubescent, 
especially in the inflorescence: radical leaves lanceolate to ob- 
ovate, tapering to a distinct margined petiole which is widened 
at base: upper leaves linear to narrowly oblong, sessile, 4 to 8 
cm. long: involucre 5 to 8 mm. high, its bracts eiliolate, other- 
wise glabrous or sparsely pubescent : rays numerous, about 6 mm. 
long, blue fading to violet. 

Occasional in meadows, etc. of the Transition Zone, San Ber- 
nardino and San Jacinto Mts. ; San Gabriel Mts., according to 
Davidson. A, adsccud(ns of McClatchie^s list is probably the 
same. 

The involucral bracts vary from spatulate, obtuse, atul 
closely imbricated to linear or oblong, acute, and nearly equal 
in length. Both forms of involucre occur on different plants 
from a single locality as also do intermediate forms. 

11. A. delectabilis Hall, sp. nov. 

Plant 15 to 40 cm. high, with slender perennial rootstocks: 
stems slender, erect, simple up to the inflorescence, reddish- 
tinged, glabrous below, miniitely pubescent above with soft 
white hairs, leafy throughout : leaves thin, entire or rarely with 
a few obscure teeth, glabrous except on the margins which are 
minutely ciliate-scabrous, especially below ; basal leaves narrowly 
oblanceolate, obtuse or acute at apex, tapering below to a i)etiole- 
like portion the closely sessile base of which is somewhat ex- 
panded and sheathing, entire leaf 12 to 24 cm. long, 15 to 18 mm. 
wide; upper leaves similar but narrower and always acute, the 
basal portion less sheathing: peduncles short, their small bracts 
acuminate from a broad base : heads commonly only one or two : 
involucre 8 to 10 mm. high, about 15 mm. broad, either sub- 
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tended by a few linear bracts or naked ; involucral bracts linear, 
acute, loosely imbricated in about 3 series, strongly ciliate but 
otherwise glabrous, green and herbaceous throughout except for 
a very narrow white or reddish margin: rays 25 to 35, 10 to 15 
mm. long, 2 mm. broad: achenes strigose-pubescent : pappus 
tawny. (Plate 3.) 

Open marshy meadow at an altitude of 1980 m., on a tributary 
of Mill Oeek, about 6 kilometers northeast of Tyler's Retreat, 
San Bernardino Mts., California, Aug. 30, 1904, Dr, R, J, Smith, 
no. 76. 

The collector writes as follows: ‘‘As I remember the plants 
they were from 8 to 14 inches high, mostly simple with a single 
terminal head, but others had 4 or 5 heads. They grew quite 
freely in this one locality but I have not seen them elsewhere." 
This species is apparently related to both A, Frcmonti Gray and 
A, occidcntalis Nutt. Further collections may reveal inter- 
mediate forms connecting it to one of them, but at present it 
may be distinguished by the large sheathing lower leaves and 
the larger heads with longer rays. The type is in the Herbarium 
of the University of California. 

12. A. Andersonii Gray, Proc. Am. Acad. vii. 352 (1868). 
Erigeron Andersonii Gray, 1. c. vi. 540 (1865). Orcasirum An- 
deisonii Greene, Pitt. iii. 147 (1896). Oreosiemma Andersonii 
Greene, Pitt. i\. 224 (1900). 

Scapiform stems erect or assurgent, 2.5 dm. or less high, from 
a thick perennial eaudex: herbage glabrous throughout or the 
young parts tomentulose: radical leaves numerous, grass-like, 
5 to 10 cm. long, 3 to 5 mm. broad, acute, entire, nervose when 
dry; leaves of the scape-like stems few, reduced to short bracts: 
involucre 9 mm. high, its nearly equal bracts oblong, acute, 
scarious or reddish-margined : rays purple, 12 mm. long: style- 
appendages filiform. 

Wet meadows of Tahquitz Valley, San Jacinto Mt., in the 
Upper Transition Zone, and to be expected in the San Bernardino 
Mts. Common in the Sierra Nevadas. 

13. A- camosus Gray, Syn. FI. i. pt. 2, 202 (1884). Lino- 
syrisf carnosa Gray, PI. Wright, ii. 80 (1853). Bigelovia in- 
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tricata Gray, Proc. Am. Acad. xvii. 208 (1882). Leucosyris car- 
nosa Greene, FI. Fr. 384 (1897) ; Pitt. iii. 243 (1897). 

A rif2:idly much branched shrub, 6 or 8 dm. hi^h, with slender 
pale branches and inconspicuous scale-like leaves: leaves linear 
or subulate, entire, mostly .2 to 1 cm. long, the lower fleshy 
ones sometimes 2 cm. long: heads solitary, terminating geniculate 
or widoly spreading branchlets: involucre 6 mm. high; its lancco- 
Iate-a(*uminate imbricated bracts ehartaceous, with a greenish 
midrib: rays none: stjde-b ranches linear-subulate: achenes seri- 
ceous-pubescent, 

Restricted chiefly to the Lower Sonoran Zone of the Mohave 
Desert and Inyo Co., not common : alkaline meadow near Colton, 
J^arisJi, no. 2005; Rabbit Springs, Parish, no. 1453; alkaline 
1)1 a ins of Antelope Valley ; etc. 

14. A spinosus Benth., PI. Ilartw. 20 (1839). Leucosyris 
spinosa Greene, Pitt. iii. 244 (1897). Mexican Devil-weed. 

Slender, reedy, 6 to 12 dm. high and herbaceous throughout 
(12 to 25 dm. high and shrubby in the Mexican form), branch- 
ing above, the ascending branchlets terminated by solitary heads, 
or ending in short i*aceiiies: herbage light green, glabrous: leaves 
few, linear, mostly less than 2 cm. long (basal sometimes 5 cm.), 
often with spines in or above their axils, only the upper subulate 
seale-like om^s present at time of tiowering: involncral bracts 
lanceolate, acute, sometimes minutely ])ubescent or eiliate, })rown 
or greenish, with a scarious or reddish border: rays white, drying 
brown, 3 mm. long: style-branches triangular-subulate: achenes 
glabrous. 

South San Diego, Chandler, no. 4013; Tia Juana Valley, San 
Diego Co., Alderson, no. 971; (Vlorado Desert, Davy, no. 8016, 
Schelloup r, no. 3, etc.; thence to Texas and Central America. 
According to Mi*. J. E. Roadhouse, this species gives promise of 
becoming a very troublesome vTcd in Imperial Valley, Colorado 
])e«ei’t. II(* observes that the plants become 9 to 12 dm. high 
the first season and that by the end of the second season they 
have thrown out numerous rhizomes 2 m. or more long. The 
style-branches in (iiiatemalan specimens have been described as 
very short and obtuse.^® In oui*a the tips are ovate or lanceolate 
and acute. 

18 Coulter, Bot. Gaz. xx. 46 (1895). 
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15. A. exilis Ell., Sketch ii. 344 (1824). Slender Aster. 

A slender erect annual, 3 to 10 or 12 dm. hif^h, ending above 

in an open panicle: herbage glabrous: leaves glabrous, 6 to 12 
dm. long and 3 to 6 mm. wide (or some of the lower ones 
oblanceolate or oblong and 6 to 10 mm. wide), entire or rarely 
serrate, those of the inflorescence lanceolate-subulate: involucre 5 
or 6 mm. high; its bracts linear, acute, herbaceous, scarious- 
margined: rays light-pinkish or purple, 3 nun. long: pappus fine 
and soft. 

A common weed along river-bottoms and in waste or wet 
places generally. Aug.-Oct. j 

16. A. tanacetifolius IIBK., Nov. Gen. Sp. iv. 95 (1820). 
Machacranihcra tanacciifoUa Nees, Ast. 225 (1832) ; Hook., Bot. 
Mag. t. 4624 (1852). 

Erect, 2 to 4 dm. high : stem leafy, commonly simple below, 
cyniosely branched above, the ultimate branches terminated by 
solitary showy heads: herbage finely pubescent: leaves 1.5 to 3 
cm. long, oblong in outline, pinnately parted into few linear 
widely spreading segments, or the lowest 2 to 3-pinnately parted, 
some of the uppermost varying to linear and entire: involucre 
8 or 9 mm. high; bracts linear-acuminate, the basal ])ortion sca- 
rious, the viscid-pube.scent tips green: rays bright violet, 8 to 
10 mm. long: achenes striate, canescently villous: pap])us-bristles 
rather rigid. 

Providence Mts., Cooper, acc. to Gray: thence east and south. 

A. PARViFLORTS Gray, occurs in western Arizona and may 
reach our borders. Tt is not so tall as A. tanacetifoliu.s: herbage 
glabrous but somewhat viscid : leaves simply pinnatifid, 2 cm. or 
less long; lobes very short; involucral bracts linear-oblong, with 
ovate acute green tips: rays purple, 6 mm. long: achenes seri- 
ceous: pappus soft, rather scant. 

17. A. canescens Pursh, FI, ii. 547 (1814). Machm ranthcra 
Pinosa Elmer, Bot. Gaz. xxxix. 49 (1905). 

Plant 3 to 5 dm. high, from a biennial or perennial root : herb- 
age minutely pubescent but usually green, inflorescence and in- 
volucres glandular: lower leaves spinose-dentate, oblanceolate, 5 
cm. or less long, including the w inged petiole ; the upper becom- 
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in^ linear and entire : heads terminating bracted branches of the 
cymose panicle : involucre 1 cm. high, imbricated, the green tips 
of the bracts recurved at least in mature heads : receptacle alveo- 
late, the alveoli toothed: rays few, 5 to 15 mm. long, bluish- 
purple, rarely wanting : achenes narrowed below, pubescent. 

In the San Bernardino Mts. at Barton Flat, Mrs. Wilder, no. 
603, and at Gold Mt., Grinnell, no. 91, also on South Fork, Santa 
Ana River, Hall, nos. 7525, 7672; Swartout Canon, San Antonio 
Mts., Geo. R. Hall (heads mostly discoid, some with 1 or 2 rays) ; 
Frazier Mt. and Mt. Pinos, Ventura Co., Hall, nos. 6597, 6678 
(uniformly discoid) ; Mt. Pinos, acc. to Elmer (1. c. under Mach- 
aeranthera Pinosa, heads radiate) ; Providence Mts., Brandegec. 

Var. tephrodes Gray, Syn. FI. i. pt. 2, 206 (1884). A. in- 
conus (iray, Bot. Calif, i. 322 (1876). Mach aeranthera teph- 
rodcs Greene, Pitt. iv. 24 (1899)? Root probably always 
biennial: herbage canescent, especially the broad involucres, the 
bracts of which are provided with long attenuate herbaceous 
tips: rays numerous, about 1 cm. long. — San Jacinto Valley, 
Colorado Destil, and east into Arizona and New Mexico. 


23. L£UCELi£N£l Greene. 

Low perennials with very leafy stems from a ligneous base. 
Heads small, solitary and terminal on the simple stems or ulti- 
mate branchlets. Involucre broadly turbinate: bracts very un- 
equal, closely imbricated in about 3 unequal series, herbaceous 
but with hyaline margins. Rays white or reddish. Disk-flowers 
yellow or reddish (white, acc. to Greene), tubular-funnelform, 
shortly 5-toolhed. Style-tips ovate or oblong, obtuse. Achenes 
compressed, pubescent. Pappus a single series of scabrous white 
bristles. 

1. L. eriooides (Torr.) Greene, Pitt. iii. 148 (1896). In- 
ula ? ericoides Torr., Ann. Lyc. N. Y. ii. 212 (1828). Aster 
ericacfoUus Rothrock, Bot. Gaz. ii. 70 (1877). Erigeron Jacin- 
teus Hall, Univ. Calif. Pub. Botany, i. 127 (1902). 

Five to 15 cm. high : stems crowded, simple and monocepha- 
lous or cymosely branched, the heads then terminating leafy 
branchlets: herbage cinereous with a short strigose pubescence: 
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leaves 5 to 12 mm. long, the lower spatnlate or obovate, the upper 
varying to linear or nearly filiform: involucre 5 mm. high; 
bracts lanceolate, acute : rays 12 to 20, 5 to 10 mm. long. 

Gravelly soil on the summit of Tahquitz Peak, San Jacinto 
Mts., 2700 m. alt., Hall, no. 2322; Providence Mts., May 30, 1902, 
Brandegee, east to Kansas, south into Mexico. I am indebted to 
Mrs. Katharine Brandegee for calling my attention to the iden- 
tity of Erigeron Jacintens with this species. 

24. ERIGERON L. Ftjeabane. 

Herbs, with entire or toothed alternate generally sessile 
leaves and solitary or cymose or rarely paniculate heterogamous 
heads. Involucre carapanulate or hemispheric; bracts narrow, 
equal, little imbricated, seldom coriaceous or green-tipped. Re- 
ceptacle flat or convex, usually naked. Ray-flowers exceedingly 
numerous, pistillate; ligules white or pink or purple, or in some 
species wholly wanting. Disk-eorollas yellow. Style-appen- 
dages (at least in our species) triangular, obtuse to truncate, 
rarely much exserted. Achenes flattened, usually pubescent 
and nerved. Pappus more scanty and fragile than in Aster, 
often with a distinct short outer series. 

A.— Bays conspicuous, much surpassing the disk. 

Involucre 2 cm. or more wi<le: leaves over 1.5 cm. wide: submaritime 
perennial 1. E. glaucus. 

Involucre, and usually also the leaves, much narrower. 

Plants low, mostly under 3 dm., simple or diffusely branched. 

Leaves entire. 

Boot perennial. 

Herbage cancscent or silvery with a soft appressed pub<»acence. 

Pappus double: stems stout, silvery-white 2. E. Parishii, 

Pappus simple: stems slender, merely canescent 

4. E, linearis. 

Herbage green or cinereous with a harsh pubescence. 

Stems crowded on a thick multicipital caudex: pa})pus 

double, the outer aeries short 3. E, eoncinvus. 

Stems from slender rootstocks : pappus simple 

6. E. sanctarum. 

Root annual or biennial: heads loosely cymose 12. E. divergens. 
Leaves ternately parted 5. E. compositus. 
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Plants tall, mostly 3 to 6 dm., eymosely branching above. 

Leaves linear to filiform : rays about 30 to 40 or 80. 

Involucre pubescent. 

Herbage cinereous with spreading hairs 7. E. Brewevi, 

Herbage strigose-pubcsccnt (csj)ecially the leaves) 

8. E, foliosus. 

Involucre glabrous 9. E, striatns. 

Loaves broadly spatulate to oblong or ovate: rays much over 100, 
pink or white 10. E. Philadeliphicm. 

B.-~Bays inconspicuous or none. 

Perennials: 3 dm. or less high. 

Leaves entire: var. aphanactis of 3. E, concinnns. 

Leaves trifid: var. discoideus of 5. E. compositus. 

Annuals: 3 to -0 dm. high (unless depauperate). 

Branched from the base: hea<la long-peduncled : pa]>])us double 

11. E. incomp fun. 

Sim[)le bel( T\ ; heads in diffuse jainicles: pappus simple. 

Involucre glabrous 13. E. Canadensia, 

Involucre pubescent .... 14. E, UnifoIin.s, 

1. E. glaucus Ker., Bot. Reg. i. t. 10 (1815). Seaside Dairy. 
Flowering stems ereet, 1 to 3 dm. high, eommonly one-headed, 

arising from a radical tuft of leaves crowning the fleshy caiidex 
and often also from rosnlate offsets terminating prostrate woody 
branches: leaves finely pnberulent, stems pilose-pubescent, heads 
somewhat tomentose: leaves rather succulent, spatulate or ob- 
ovate, entire, rarely with a small tooth on each side bidcm the 
apex, 3 to 10 em. long: upper eauline small and scattered: rays 
very numerous (60 to 100 or more), rather broad, lilac or violet. 

Common on San IMiguel Island, aec. to Greene, and plentiful 
along the seashore further north. Not reported from the main- 
land of Southern California. 

2. E. Parishii Gray, Syn. FI. i. pt. 2, 212 (1884). 

Stems rigid, erect, from a more or less woody base: herbage 
silvery- white with a soft appressed pubescence: lower leaves 
narrowly spatulate, 3 to 4 cm. long, less than 5 mm. wide; upper 
leaves smaller, linear, acute: heads solitary, terminating the 
branches: involucre 5 to 6 mm. high: rays numerous, linear- 
ohlong, 1 cm. long, violet or purple achenes hirsute: inner 
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pappus-bristles rather numerous, the shorter outer ones con- 
spicuous. 

Abundant on stony hillsides at Cushenberiy Springs, on the 
desert base of the San Bernardino Mts., Parish, who only has 
collected it. 

3. E. concinnus (II. & A.) T. & (1., FI. ii. 174 (1841). Dis- 
tasis ? connnna II. & A., Bot. Beech. 850 (1840). 

Steins numerous, erect, from a strong perennial eaudex, more 
or less branched : herbage ^ray with a Ion*? hispid pubescence : 
leaves linear-spatulate, acute, 2 to 5 cm. lonj? : heads terminating 
slender peduncles, hemispheric, nearly 1 cm. in diameter: ligules 
numerous, narrow, 5 to 8 mm. lorn*, violet or blue or rarely white: 
outer pappus of conspicuous subulate to oblong paleae. 

Providence Mts., IMohave Desert, in the Upper Sonoran Zone, 
May 26, 1902, Brandcgec ; Sierra Nevada and Rocky Mts. 

Var. aphanactis Gray, Uroc. Am. Acad. vi. 540 (1865). E, 
aphanactis Greene, FI. Fr. 889 (1897). Heads discoid, the li- 
gules being very short or wanting. — San Bernardino Mts., from 
1950 m. alt in the Transition Zone of Bear Valley to 8450 m. 
alt. in the Alpine Zone of Mt. San Gorgonio; also in Colorado, 
Nevada, etc. The range of variation in the pappus is as great 
in the variety as in the species; it cannot therefore be specifically 
separated, the absence of rays not constituting a specific charac- 
ter. Certain of our specimens, notably those gathered on the 
summit of Sugarloaf Peak, San Bernardino Mts., by Professor 
and Mrs, GrinncU, under no. 211, are only 4 or 5 cm. high and 
with sea pose stems leafy only below. In general appearance 
they seem quite different from the more northern form, but a 
collection from Nevada by ShocMcy exhibits intermediate forms. 

4. E. linearis (Hook.) Piper, Contr. U.S. Nat. Herb. xi. 567 
(1906). Diplopaj}2)us linearis Hook., FI. Bor. Am. ii. 21 (1884). 
E. filifolius Gray, Syn. PI. i. pt. 2, 213 (1884) ; not E. fiUfoUus 
Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 308 (1841). 

Stems rather numerous, slender, 1.5 to 3 dm. high from a 
slender scarcely woody base, usually branched above and bear- 
ing several or numerous heads: herbage canescent or cinereous 
with a fine close pubescence: leaves crow^ded, all linear-filiform or 
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the lower very slightly dilated upward, 3 or 4 cm. long, 1 mm. or 
less wide : involucre 4 or 5 mm. high : rays 30 to 50 or 80, purple 
violet or white, 5 to 10 mm. long: achenes slightly pubescent or 
glabrate : pappus simple, the bristles fragile. 

Providence Mts., Mohave Desert, Brandcgee; Nevada and 
eastern Sierra Nevadas to British Columbia. 

5. E. compositus discoideus Gray, Am. Jour. Sci. ser. 2, 
xxxiii. 237 (1862). 

Stems eespitose from a multieipital caudex: herbage hirsute 
to glabrate : leaves much crowded on the crowns of the caudex, 
mostly 1 to 3-ternately parted into linear or short-spatulate 
lobes : peduncles erect and scape-like, monocephalous, 1 to 10 cm. 
long, either naked or with a few mostly entire bracts: involucre 
hemispheric, about 1 cm. broad: rays in this var. none: pappus 
simple. 

Summit of San Gorgonio Peak (Grayback), 3490 m. alt., Jul. 
16, 1906, J. and H. W. Orinnell, no. 275; Sierra Nevadas to 
Greenland. Typical E. compositus Pursh, differs from the var. 
here described only in having 40 to 60 white-purple or violet 
rays, these mostly 5 to 7 mm. long. It is to be expected with the 
var. in Southern California. 

6. E. sanctarum Wats., Proc. Am. Acad. xxiv. 83 (1889). 

A few cm. to 2 dm. high: stems one to several, erect or sub- 
decumbent, from slender perennial rootstocks, leafy below, near- 
ly naked above, monocephalous: herbage minutely rough-pubes- 
cent, the involucre densely hispid: leaves entire, 4 cm. or less 
long, oblanceolate or the small upper ones linear, all acute: in- 
volucre hemispheric, 7 to 10 mm. high ; its numerous bracts very 
narrow and acute: rays numerous, narrow, 7 to 10 mm. long, 
rose-purple : pappus simple, sordid, fragile. 

Santa Inez Mts., Santa Barbara Co., 1888, Santa Rosa Island, 
Jun., 1888, and San Simeon, Jun., 1889, all by Brandegee ; La 
Graciosa, near the boundary between Santa Barbara and San 
Luis Obispo counties. May 11, 1896, Miss Eastwood. 

7. E. Breweri Gray, Proc. Am. Acad. vi. 541 (1865). ♦ 

Mostly 2 to 6 dm. high : stems from slender rootstocks, erect 

or ascending, leafy up to the terminal cyme: herbage scabrous- 
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cinereous with a harsh spreading pubescence: leaves rarely over 
2.5 cm. long, narrowly spatulate or linear, obtuse or barely acute : 
involucre glabrous or granulose-glandular to cinereous, never 
with appressed hairs, the bracts acute: rays mostly 10 to 20, 
violet, 6 to 8 mm. long: pappus essentially simple. 

Arid portion of the Sierra Nevada Mts.; Hesperia, Mohave 
Desert, Parish, no. 3603. Mr. Parish’s plant is doubtfully of 
this species, differing from the typical form mainly in the 
spreading pubescence of the involucre. More material is needed. 

8. E. foliosus Nutt., Trans. Am. Phil as. Soc. ser. 2, vii. 309 
(1841). 

Three to 6 dm. high : stems many, from an herbaceous peren- 
nial base, erect, simple up to the open cymose inflorescence: 
herbage roughened with short rigid pustulate incurved hairs, es- 
pecially t)n the leaves, or nearly glabrous: leaves rigid, very 
fragile when dry, linear, 3.5 to 4 cm. long, 2 to 4 or 6 mm. wide, 
only the upper ones reduced: involucre strigose-pubescent : rays 
about 30 to 40, violet or purple, 6 to 8 mm. long: achenes linear- 
oblong, the margins thickened, i)ubescent with spreading setiform 
hairs: pappus apparently simple but usually with a few short 
inconspicuous outer bristles. 

Common on hills and in the mountains up to 2100 m. alt. 
throughout California. 

Var. stenophyllus (Nutt.) Gray, Bot. Calif, i. 330 (1876). 
E. stenophyllus Nutt, PI. Gamb. 176 (1848). E. tenuissimus 
Greene, Pitt. iii. 25 (1896) ? E, Nuttallii Heller, Bull. Torr 
Club XXV. 628 (1898). E. fragilis Greene, Bull. So. Calif. Acad, 
i. 39 (1902). Differs from the species only in its leaves which 
are 2 mm. or less wide, often filiform. — A common form, es- 
pecially in dry exposed places. 

Yar. tenuissimus Gray, Syn. PI. i. pt 2, 215 (1884). E. 
tenuissimus Greene, Pitt. iii. 25 1896? Slender, small-leaved: 
leaves nearly all filiform, erect or ascending, the longest only 2.5 
cm. long; upper ones gradually shorter, becoming setaceous-sub- 
ulate : heads much smaller. — Along the Mexican border ; the type 
of E. tenuissimus Greene from Ventura Co. 

Var. Blochmanae (Greene) Hall, comb. nov. E. Bloehmanae 
Greene, Pitt. iii. 25 (1896). Stmt: herbage cauescent with a 
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soft pubescence : heads short-peduncled in a terminal cyme : rays 
50 to 60 : achenes glabrous or nearly so. — A seashore form, gath- 
ered in northern Santa Barbara Co. by Mrs. Blochntan (acc. to 
(Ireene) and by Miss Eastwood (no. 784). 

9 E. striatus Greene, Bull. So. Calif. Acad. i. 39 (1902). 

Three to 9 dm. hi»h : stems erect, bright green, striate, cym- 
osely branched at summit: herbage glabrous throughout except 
the margins of the leaves, these somewhat scabrous: leaves 
oblong-linear, obtuse, about 4 cm. long: rays numerous, narrow, 
deep violet: achenes sparsely strigulose or almost glabrous, the 
]nargins not prominently thickened : outer pappus of a very few 
short bristles. 

Houston Flat, in the Transition Zone of the San Bernardino 
Mts., Dr. W. R. Shaw; not seen by me. 

10. E. Philadelphicus L., Sp. PI. 863 (1733). Skevisii. 

Plant biennial or perennial from creeping rootstocks, 5 to 9 

dm. high, branched only toward the summit: herbage short-his- 
pid: leaves spatulate or oblong, serrate or coarsely few-toothed; 
the radical 10 to 15 cm. long (including the long margined 
petiole) ; the cauline smaller, with auriculate-clasping base, 
I)assing above into reduced ovate or lanceolate and commonly 
entire acute leaves of the inflorescence: rays \^hite or pink, fili- 
form, \ery numerous, about 6 mm. long: pappus simple. 

Along streams and in springy places throughout the Upper 
Sonoran and Lower Transition zones of our district, but not very 
common ; widely distributed in North America. 

11. E- incomptus Gray, Syn. PI. i. pt. 2, 218 (1884). 

Slender, erect, branched from the base, 3 to 7 dm. high : her- 
bage somewhat hirsute: leaves narrowly linear or the lower nar 
rowly spatulate, 7 cm. or less long, less than 5 mm. wide, mostly 
entire: involucre 4 or 5 mm. high: rays minute, bluish or 
l)urplish: pappus in two series. 

Carysito, Lower California, Orcntt, no. 874; Tia Juana River, 
San Diego Co., Miss Stokes. 

12. E. divergens T. & G., FI. ii. 175 (1841). 

Stems several or numerous, ascending, from a stout taproot, 
sometimes decumbent at base: herbage roughened with a short 
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hispid pubeseeii(‘e : leaves linear, 1 to 2 cm. or the lower 

somewhat lonj^er and linear-spatulate, the uppermost reduced: 
heads solitary, teminatinj? slender peduncles: rays numerous, 
filiform, 6 mm. lonj?, violet or purplish (or white?) : inner pappus 
of scanty slimder bristles, the outer of much shorter subulate 
squamellae. 

Ijower California, Braudegcc ; Laguna, San Diego Co., Cleve- 
land; San Bernardino ]\Its., where common; Chuekawalla Bench, 
Colorado Desert, Hall & (ireatOy no. 5881; near Palm Springs, 
Gilman; Swartout Canon, San Antonio ]\Its. ; north to Washing- 
ton and east to Nebraska. 

13. E. Canadensis L., S{). PI. 863 (1753). Lepiilon Cana- 
dense Britton, llliis. FI. iii. 391 (1898). IIoksewked. 

Stem simjde, erect, 6 to 25 dm. high : herbage hispid with 
scatter(‘d hairs or nearly glabrous: leaves linear to lanc(H)late, 
the lowest spatulate or narrowed to a ])eti()le, 5 to 7 or 8 cm. 
long, nuKstly entire but the lower often acutely toothed or lobed: 
heads small, very numerous in a sometimes dense terminal 
panicle: involucre 4 mm. high, either perfectly glabrous or the 
outei* bi’aets si)arsely ])ubescent : ray-flowers nuiiuTous, their lig- 
ules white, shorter than or scarcely exceeding the ])ap])us; pappus 
simple. 

All indig(‘nous weed, very common in waste places and cul- 
tivated fields, tlowering in late summer and autumn. Widely 
distributed in the Old World, where it has become naturalized, 
and in South America. With us the stems often grow to a height 
of 2*5 dm. and become 1 cm. in diameter at the base in a single 
season and mu(*h larger specimens are to be expected from the 
irrigated portions of the Desert Area. The root is rarely bien- 
nial. 

14. E. UnifoUus Willd., Spec. iii. 1955 (1810). 

Bather strict, 2 to 7 dm. high from an annual or biennial root : 
herbage somewhat hispid, also scabrous with a minute ai)pressed 
pubescence: leaves narrowly spatulate to linear, 3 to 10 cm. long 
(the upper gradually shorter), all but the \owvr entire: heads 
rather few, in a loose panicle: involucre 4 or 5 mm. high; its 
bracts linear-subulate, all copiously pubescent: ligules very small, 
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shorter than the style and the pappus, white: pappus simple, 
sordid and becoming ferruginous. 

A wayside weed recently introduced from the tropics: San 
Diego, Jul. 1, 1895, Miss Stokes : Redlands, Sept. 1905, Reed, no. 
806, and Oreata; Pasadena, Grant, Orinnell, etc.^* In all these 
collections, except the first, the pappus is dull white, but other- 
wise they agree in every detail with typical E. limfolius. It is 
probable that the pappus colors with age. 

25. CONYZA. 

Herbs, or rarely shrubs, with alternate leaves and rather small 
heads mostly in cymes or racemas. Bracts of the involucre in 
two or more rows, often with membranaceous margins. Recep- 
tacle naked. Pistillate flowers in two or more outer circles; 
their corollas slender, dull white or yellowish, much shorter than 
the style, with notched or obscurely ligulate border. Perfect 
flowers central, mostly fertile. Achenes small, compressed. 
Pappus usually a single series of bristles. 

1. 0. Coulter! Gray, Proc. Am. Acad. vii. 355 (1868). 

Two to 10 dm. high: stems erect from an annual root, her- 
baceous and leafy throughout, branching above into an oblong 
panicle of numerous heads : herbage viscidly pubescent or short- 
hirsute with many-jointed hairs: leaves thin, the lower oblanceo- 
late in outline (often 1 dm. long), the main cauline varying to 
narrowly oblong and closely sessile by a broad base (2 to 5 cm. 
long), all thin and coarsely toothed: involucre 3 mm. (whole head 
about 5 mm.) high; bracts linear-acuminate, the inner onas 
scarious, the outer obscurely w^hite-margined : pistillate flowers 
numerous, their nearly white corollas only one-half as long as 
the style and with obscurely toothed summit: perfect floivers 5 
to 8: achenes elliptic-oblong, minutely pubescent: pappus dull 
white, soft, much exceeding the involucre. 

Lower and Upper Sonoran zones, in moist soil at low altitudes, 
from the San Joaquin Valley and Southern California to Mexico; 
rare in our district : Santa Cruz Island, acc. to Greene Santa 

Now reported also from Biverside and Old San Bernardino by Parish, 
Muhlenbergia iii. 61 (1907). , 

ID Bull. Calif. Acad. ii. 401 (1887). 
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Catalina Island, acc. to McClatchie near Los Angeles; San 
Bernardino ; Riverside ; Temescal Wash ; bottom lands along the 
Colorado River; etc. 


26. BACCHABIS L. 


Perennials, mostly shrubs but some herbaceous from a woody 
base, commonly resinous or glutinous, rarely pubescent. Leaves 
alternate. Heads many-flowered. Involucre imbricated. 
Flowers whitish or yellowish, dioecious. Staminatc flowers with 
tubular corolla slightly dilated at the throat, the limb cleft into 
5 linear lobes; ovary abortive; style present. Corolla of the 
pistillate flowers very slender and thread-like, obscurely toothed 
at apex, the teeth erect, not spreading. Pai)piis in the sterile 
plant of scanty capillary bristles; in the fertile copious and 
often very long. 

Evergreen shrubs. 

Leaves all less than 5 cm. long. 

Keeeptacle naked : pappus of fertile flo^Yers copious, becoming 6 to 
32 nim. long. 

liOafy up to the glomerate heads with obovate obtuse leaves 

1. B. pilularis. 

Less leafy; the leaves mostly linear or oblong. 

Pappus of sterile flowers bearded at ti]); of fertile flo^^ers 1(> 

to 32 mm. long 2, B. Emoryx. 

Pai)pus of sterile flo^^er8 naked at tip; of fertile flowers 6 to 

8 min. long 3. B, saroihroides. 

Receptacle chatfy: papj)us of fertile flo^^e^8 scanty, 3 min. or less 

long 4. B, scrgiloidCH, 

Leaves 5 to 12 cm. long (except a few upper ones), willow-like. 

(’ymes terminating main branches: leaves denticulate, 3-nerved: 

stems herbaceous above 8. B, glutinosa. 

Cymes terminating short lateral branchlets: leaves mostly entire, 

inconspicuously 3-nerved: stems shrubby throughout 

9. B, viminea. 


Herbaceous perennials, the base sometimes woody. 

Herbage pubescent: leaves linear. 

Leaves very small, entire 5. B, hravhyphglla,. 

Leaves 2 to 5 cm. long, acutely serrate 6. B. PJummerae, 

Herbage glabrous but resinous: leaves lanceolate 7. B. VouglasiL 


loEryth. ii. 325 (1894). 
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1. B. pilularis DC., Prodr. v. 407 (1836). 

Compactly branched shrub, 1 to 3 in. hi^h or much lower and 
sometimes prostrate when j»rowin^ near the sea : branchlets an- 
p^ular : leaves sessile, cuneate-obovate, very obtuse, 1 or 2 cm. lonjr, 
coarsely or sinuately few-toothed, or occasionally entire : heads 
solitary or several in the axils or in terminal clusters on the 
numerous leafy liranehlets, short-cylindric or ovoid; involucre 
4 mm. hii»h ; the outer bracts broadly, the inner narrowly oblong, 
sometimes denticulate at apex: achenes 10-nerved: pappus of the 
fertile flowers abundant, becomiiii? 10 mm. long:, that of the 
staminate Howers dilated at apex. 

Upper Sonoran Zone: near Santa Monica, Davidson, Ilassc, 
Barhrr: Port Harford, San Luis Obispo Co., Davy, no. 271.1, in 
part; San Mij^uel Island, (hicnex more plentiful from Monterey 
to Ore^ion. 

2. B. Emoryi Cray, Bot. Mex. Bound. 83 (18.19). B. sali- 
cina Cray, Bot. Calif, ii. 416 (1880), in part; not B. salicina T. 
& O. 

Moderately branched erect shrub, 1 to 4 m. hig:h; branchlets 
striate-angtled: leaves linear to oblong: or oblanceolate, obtuse at 
apex, spatula te or attenuate at base, the larg^er ones (2 to 4 cm. 
long:) 3-nerved and commonly with several short broad teeth: 
heads in small j>lomerules terminating: short nearly naked pe- 
duncles, the whole inOorescem^e forming; a more or less open 
panicle: involucre campanuJate or oblong:, 6 mm. hig:h, closely 
imbricated; its outer bracts oval, firm, bordered by a narrow 
scarious minutely ciliate margin; the inner bracts oblong; to 
linear, thin : achenes glabrous, lO-nerved : pappus of the fertile 
flowers copious, in fruit 10 or 12 mm. lon^. of the staminate 

f 

flowers scant and bearded at the tip. 

In moist places of Upper and Lower Sonoran zones : Los 
Ang:eles; Riverside; San Dieg:o; Colorado Desert; plentiful at 
Redondo, San Pedro, etc., acc. to Parish ; also in Arizona, 
Nevada, and Utah. 

3. B. sarothroides Gray, Proc. Am. Acad. xvii. 211 (1882). 

Erect fastig:iately much branched shrub, 2 or 3 dm. high: 

twigs striate-angled, very numerous and slender, forming 
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crowded broom-like clumps : leaves few, linear, entire, 2 cm. long 
(or usually much less), not over 5 mm. wide (those of the branch- 
lets sparse and much reduced), 1-nerved : heads mostly solitary on 
the naked wiry peduncles but these are so numerous that the 
infllorescence is densely paniculate: involucre campanulate or 
oblong, barely 5 mm. high, closely imbricated; outer bracts oval, 
obtuse, very firm ; the inner ones thin, narrow, and much elon- 
gated: aehenes glabrous, 10-nerved: pappus of fertile flowers 
soft and copious, sordid or reddish, 6 to 8 mm. long; of the 
staminate flowers scant, slightly dilated at tip but not bearded. 

Southwestern San Diego Co., Arizona, and Mexico : therefore 
to be expected anywhere along our southern border : plentiful in 
dry soil from Mission Valley, near San Diego, and the Sweetwater 
dam to the Mexican lino. 

4. B. sergiloides Gray, Bot. Mex. Bound. 83 (1859). 

Erect glabrous shrub, 1 or 2 m. high, with many broom-like 
branches : twigs green, strongly striate-angled, either nearly leaf- 
less or the sterile shoots leafy: leaves entire or rarely few-toothed, 
linear to spatulate or obovate, usually small and sparse but some- 
times numerous and as much as 4 cm. long by 2 cm. broad on 
sterile shoots: inflorescence densely paniculate; heads solitary on 
the short bractless peduncles: involucre about 5 mm. high, its 
bracts firm: receptacle either flat or conical, bearing few or nu- 
merous chaffy bracts among the flowers similar to the inner bracts 
of the involucre: aehenes 10-nerved: pappus rather rigid and 
scanty, not elongated in age, of the fertile flowers even in fruit 
not surpassing the style and barely t>\ice the length of the 
mature acheiie. 

Lower Sonoran Zone, in dry creek-beds, etc., from the east 
base of San Jacinto Mt. and San Felipe Creek across thi^ Colorado 
and IMohave deserts to Nevada and Utah: Banner, San Diegr 
Co., Apr., 1901, Brandcgee; Chuckawalla Bench, Riverside Co., 
Oct. 9, 1904, Schellenger, no. 6 (nearly leafless) ; Providence Mts.. 
May 25, 1902, Brandegee (very leafy). In the Panamiiit Mts. 
this species is restricted to the vicinity of the small streams 
occupying the bottoms of the steep narrow canons, and for this 
reason is known to miners as the ‘‘Desert Willow.’' 
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5. B. brachsrphylla Gray, PI. Wright, ii. 83 (1853). 

Diffusely much branched, 6 to 10 dm. high: stems slender. 

woody at base : herbage sea bro-puberu lent or smooth : leaves most- 
ly linear, entire, 1.5 cm. or less long, those on the branehlets much 
reduced and seale-like: involucre 4 or 5 mm. high, 12 to 15- 
flowered, somewhat canescent; bracts oblong-lanceolate or broad- 
er, acute, with greenish back and scarious margins : achenes 4 or 
5-nerved: pappus scant, rigid, in fruit 6 mm. long, sordid. 

Southern San Diego Co. to Arizona : Larkins Station, Palmer, 
no. 149; Bradshaw Mts., Arizona, Purpus, no. 8502; San Bernar- 
dino Co., ace. to Gray, but there was probably an error in the 
label since recent collectors have not found it north of San Diego 
Co. 

6. B. Plummerae Gray, Proc. Am. Acad. xv. 48 (1879). 

Herbaceous from a woody base, 1 ni. high (in our specimens), 

the stems slender and loosely branched : herbage viscidly pul)es- 
cent, especially the inflorescence: leaves linear or narrowly ob- 
long, obtuse, narrowed to the base, 2 to 5 cm. long, sharply ser- 
rate : heads few, paniculate or cymose at the ends of the branches : 
involucre 5 to 7 mm high; bracts linear, acute, with a green 
midrib and scarious margins: achenes pubescent, obscurely 5- 
nerved : pappus scanty, rigid, in fruit 8 mm. long. 

Upper Sonoran Zone, in canons near the sea: near Santa Bar- 
bara, 1876, J. G, Lemmon and wife {Mrs. Sarah Plummer Lem- 
mon, for wdiom the species is named) ; near Santa Monica, Parish, 
no. 1110; Topango, Barber, Santa Cruz Island, acc. to Greene.^^ 

7. B. Dougla.sii DC., Prodr v. 400 (1836), 

Herbaceous nearly or quite to the base, 18 dm. or less high: 
stems simple up to the terminal cyme or with a few simple ascend- 
ing branches: herbage very glutinous: leave.s lanceolate, attenuate 
above, tapering below to a short petiole, 3-nerved from the base, 
6 to 12 cm. long, the upper reduced, serrulate or entire: beads 
numerous in a terminal compound almost naked cyme; involucral 
bracts Ihoear or lanceolate-linear with greenish center, the scari- 
ous margins erose-ciliate : receptacle broadly conical : achenes 5- 
nerved, pubescent: pappus of fertile flowers short and soft, of 
the sterile ones clavellate at summit. 

17 Bull. CaUf. AcaU. ii. 401 (1^87). 
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In damp soil alonj? streams or in thickets of the Upper Sono- 
ran Zone from San Die^o Co. to middle California; only occa- 
sional with us. 

8. B. glutinosa Pers., Syn. ii. 425 (1807). 

Shrubby, at least below, 1 to 3 m. high, the slender leafy stems 
usually simple above and flowering only at the summit: herbaue 
j^lutinous: leaves lanceolate, acute at each end, remotely but 
saliently denticulate (or rarely entire), 5 to 10 cm. long, 3-nerved 
from the base: heads in terminal cymes or panicles: involucre 
and receptacle as in B, viminca : pappus of fertile flowers more 
or less scabrous. 

On moist ground in the Upper and Lower Sonoran zones 
from Butte C^o. to San Diego, east and south to Colorado and 
Mexico; also in Chile: Ballona marshes. Las Angeles Co., Chand- 
ler, no. 2030 ; Santa Ana River, near River*side, Koethen : Im- 
perial, Colorado Desert, Wales, no. 18; Banning, Parish, no. 726; 
Owens Valley, Inyo Co., Austin. 

9. B. viminea DC., Prodr. v. 400 (1836). B. cacnilescrns 
DC., 1. e. 402. Mule Fat. Guatemote. 

Distinctly shrubby and willow-like, 2 to 4 m. high, the very 
leafy sterns producing usually numerous short lateral flowering 
branches, these striate-angled: herbage scarcely glutinous: leaves 
narrowly lanceolate, acute at each end, entire or sparingly den- 
ticulate, 3 to 10 cm. long, inconspicuously or not at all 3-nerved: 
heads rather numerous in terminal and lateral cymes: involucre 
5 mm. high; bracts chartaceous, oblong or the outer ones ovate, 
destitute of greenish center, with scarious margins, erose and 
mostly villous-ciliate : receptacle flat: pappus of fertile flowers 
apparently smooth but minutely scabrous as seen under the mi- 
croscope. 

Lower and Upper Sonoran zones; common along ditches and 
in waste places, especially on low damp ground, often forming 
dense thickets; Riverside and San Bernardino to the Sacra- 
mento Valley and from the desert to the coast. 
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Tribe 3. INULEAE. Everlasting Tribe. 

27. PLUOHEA. Cass. 

Tall leafy herbs or shrubs. Heads numerous, clustered in 
corymb-like terminal cymes, hemispheric, discoid, the numerous 
flowers purplish. Marginal flowers of the head pistillate and 
perfect, with tubular-filiform truncate entire or 2 or 3-toothed 
corolla and slender 2-cleft style ; central flowers few, perfect, but 
sometimes sterile, with tubular 5-cleft corolla (enlarged above) 
and trifid or merely notched style. Involucre imbricated. Re- 
ceptacle flat, naked. Achenes grooved. Pappus a single series 
of capillary bristles. 

The genus Pluchea is here made to include two plants which 
are very different in general appearance but which represent 
two extremes of a genus in which the species are well united by 
technical characters. Some botanists have attempted to force our 
second species into the South American genus Tessaria, which 
dispasition of it is apparently favored by Hoffman,’® who gives 
as the range of that genus ‘‘Argentine to California. Since 
no other species of Tessaria ranges near California he probably 
had T. borealis in mind. But Hoffmann distinguishes Tessaria 
from Pluchea largely by the fewer (one to ten) hermaphrodite 
flowers. Now, P. borealis often has, in California, at least, as 
high as twenty hermaphroditt* flowers, while in P, camphoraia — 
a geuine Pluchea — they are sometimes reduced to twelve. Since 
also the involuc^’al bracts in the two genera are quite similar it 
is necessary, if both genera are to be retained, to fall back on 
other characters, among which those proposed by Cray’® may be 
useful, namely, “the narrow heads and the long villosity of the 
small receptacle’^ in Tessaria. This would restrict Tessaria to 
South America and leave our second species in Pluchea, where it 
undoubtedly belongs, unless a new genus based on habital char- 


acters alone be erected for it. 

Herb: glandular-pubescent 1. P. camphorata. 

Shrub: herbage silvery with a close dense pubescence 2. P. aericea. 


18 Hoffmann, in Engler & Prantl, Natiirl. Pflanzenf. iv. abt. 5, 177 (1890). 
i»Proc. Am. Acad. xvii. 212 (1882). 
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1. P, camphorata (L.) DC., Prodr. v. 452 (1836). Eric}(ron 
camphoraUts L., Sp. PI. ed. 2, 1212 (1763). Salt-marsh Flea- 
bane. 

An erect annual, branching above, 3 to 8 dm. high (some- 
times even 4 or 5 m. high, when growing near saline springs in 
the desert): herbage soft-puberulent, glandular above: leaves 
oblong-ovate or lanceolate, acute at each end, glandular-dentate, 
short-petioled or the ui)per sessile, the larger 7 to 14 cm. long 
and 2 or 3 cm. wide: involucral bracts chartaceous, ovate- 
lanceolate, commonly reddish: central hermaphrodite flowers 
varying from 10 or 12 to numerous: aehenes pubescent: pappus- 
bristles all slender, not at all dilated above. 

In moist, saline soil from San Diego Co., Santa Catalina 
Island, and the Colorado Desert (Dos Palmas, etc.), north; also 
in Arizona and Texas and along the Atlantic seaboard; especial- 
ly common in salt-marshes near the coast. 

2. P. sericea (Nutt.) Coville, Contr. U. S. Nat. Herb. iv. 128 
(1893). Polypappus sericeus Nutt., PI. Gamb. 178 (1848). 
Tessaria borealis Gray, PI. Wright, i. 102 (1852). Phichea 
borealis Gray, Proc. Am. Acad. xvii. 212 (1882). Arrow-weed. 

Slender willow-like shrub 2 to 5 in. high (or in depauperate 
plants much smaller) : herbage silvery-silky throughout except 
on the old stems: leaves alternate, entire, linear-lanceolate, 1 to 
3.6 cm. long, 3 to 6 mm. wide, acute at apex, tapering to the 
sessile base : outer involucral bracts brown or purplish, firm- 
coriaceous, the white inner ones much thinner : style-branches of 
the pistillate flowers slender, long-exserted at maturity, central 
hermaphrodite flowers 20 or less, their pappus-bristles slightly 
dilated at tip. 

Fairly common west of the mountains from the northern 
boundaiy of Santa Barbara Co. (Cuyama River) and Santa 
Catalina Island to San Diego ; very common in suitable localities 
on the Colorado Desert; less common on the Mohave Desert 
(Death Valley, acc. to Coville; Needles; etc.); east to the Rio 
Grande. A specimen gathered by Dr. Davidson on Wilsons 
Peak illustrates the effect of unfavorable environment, being 
nearly simple and only 45 cm. high, but the flowers of the four 
well developed heads are perfectly normal. 
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The Arrow-weed inhabits the borders of springs, ditches, and 
streams and fre(|uents washes and river-bottoms, often forming 
impenetrable thickets. The long straight stems furnish valuable 
materials to the Indians for the making of arrows, while the 
plants are used on the desert both by Indians and white settlers 
for thatch in building small dwellings, sun-shades, etc. 

28. MIOROPUS L. 

Slender erect floccose- woolly annuals with entire leaves and 
clustered several-flowered heads. Involucre of a few open 
scarious bracts surrounding the flower-bearing bracts of the re- 
ceptacle. Receptacular bracts woolly, conduplicate, each en- 
closing a fertile pistillate flower only the corolla-tube and style 
of ^^hich are exserted through a lateral slit in the sac-like bract. 
Perfect flowers in the center sterile and mostly naked. Achenes 
gibbous, the corolla and style borne laterally, remaining enclosed 
in the cucullate bracts which finally fall away from the re(»ep- 
tacle. l^appus commonly none. 

1. M. Califomicus P. & M., Ind. Sem. Petrop. 18IJ5, 42. 
GNophalodes Californica Greene, Man. Bot. Reg. S. F. Bay 183 
(1894). 

Stem erect, .5 to 2 or 3 dm. high, commonly branched only 
toward the summit: leaves linear-oblong, acuminate: receptacle 
low, with several scale-like processes: fruit-bearing bracts 4 to 6, 
semiobovate, tipped with a scarious appendage, at length indu- 
rated ; the surrounding bracts of the involucre commonly 5, or- 
bicular or ovate, scarious, with a green spot in the center : sterile 
flowers about 3, the corolla filiform but expanding somewhat to- 
ward the throat: pappus none. 

Frequent on plains and in the foothills and mountains up to 
about 1500 m. from Southern San Diego Co. to Oregon; not 
reported from east of the San Jacinto and San Bernardino Mts. 

29. STYLOOLINE Nutt. 

Low erect or spreading woolly annuals with small ovoid or 
nearly globular clustered heads. Receptacle column-like or 
almost filiform, bearing at its tip, and therefore in the center of 
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the head, 4 or 5 sterile hermaphrodite flowers, each of these com- 
monly subtended by a plane or slightly concave bract. Pistillate 
flowers marginal, each completely enfolded by the medial or (in 
one species) the basal portion of its very woolly subtending 
bract. Pappus none in the fertile flowers, sometimes of a few 
caducous bristles in the sterile ones. 

Bmets of the sterile floTvers inconspieuous, merely acute: fertile flo^^ers 
numerous. 

Pi^itillate flowers enclosed in the central portion of wholly hyaline bracts, 
the margins of which arc wing-like 1. S. gnaphalioides. 

l^istillate flowers enfolded by the entire basal portion ot the bracts, the 
margins not wing-like 2. S, tmcropoides. 

Bracts of the sterile flowers tapering into conspicuous rigid hooked cusps: 
fertile flowers 5 to 9 3. S, filaginea. 

1. S. gnaphalioides Nutt., Trans. Am. Philos. Soo. ser. 2, vii. 
338 (1841). 

Diffusely branched from the base, commonly 5 to 15 cm. 
Iona: leaves broadly linear or spatulate-linear ; the upper some- 
what broader ones, obtuse and 5 to 12 mm. long : pistillate fertile 
flovers numerous, their bracts (barely 3 mm. long) ovate, nearly 
plane on the outer surface, a central portion at the base pro- 
duced on the inner side into a sac enclosing the achene, this 
portion firm, the remainder hyaline: sterile flowers little shorter 
than their bracts, with rudimentary ovary and a ])appus of few 
caducous bristles. 

On the plains and in dry sandy ereek-beds: from San Diego 
and Santa Catalina Island-** to middle California and the borders 
of the deserts. 

2. S. micropoides Cray, PI. Wright, ii. 84 (1853). 

Plant low, beginning to blossom when only a few cm. high: 
cauiine leaves linear, those involucrate to the heads lanceolate- 
linear, rather acute, .5 to 1 cm. long: pistillate fertile flowers 
numerous, their very woolly bracts oblong, without hyaline mar- 
gins or wings, but ending above in a small oblong-ovate hyaline 
tip, the whole body enwrapping the achene : sterile flowers naked 
or barely subtended by oblong glabrous paleae, with abortive 
ovaries and a pappus of 3 or 4 slender and smooth eadueous 
bristles. 

20 Acc. to Lyon, Bot. Gaz. xi. 333 (1886). 
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In moist sand-washes of the Louver Sonoran Zone: Palm 
Springs, on the Colorado Desert, Parish, no. 1657, in part; Palo- 
verde Valley, near the Colorado River, Hall; Inyo Co., Braude- 
gee; east to Mexico and New Mexico. 

8. S. fllaginea Gray, Proc. Am. Acad. viii. 652 (1873). 
Ancistrocarphus fila^incus Gray, 1. c. vii. 856 (1868). 

Plant 5 to 12 cm. high, variable as to habit, the stem some- 
times simple below and cymosely branched above, sometimes 
simple thronghont with a single terminal cluster of heads, but 
more commonly branched from the base and the branches erect : 
cauline leaves narrowly linear to spatulate, about 1 cm. (.5 to 2 
cm.) long, those involucrate to the heads much broader: pistillate 
fertile flowers 5 1o 9: their enfolding bracts (barely 8 mm. long) 
boat-shaped, firm except at the hyaline tip, smaller than the 5 
empty bracts which surround the sterile flowers in the center; 
empty bracts (4 or 5 mm. long) somewhat coriaceous, tapering 
into a rigid incurved hooked cusp, persistent and at length 
stellately spreading: sterile flowers without pappus. 

Mohave Desert, Parry, Lemmon, acc. to Gray; dessicated pool, 
Mohave Desert side of Cajon Pass, May, 1882, Parish: Caliente, 
Kern Co., Brandegec ; near Paso Robles, San Luis Obispo Co., 
Apr., 1899, Barber; thence to Oregon. Mr. Parish suggests that 
its presence near Cajon Pass may be due to sheep, for which the 
pass was long a much traveled highway, and that the Parry and 
Lemmon specimens probably came from this same station. This 
occurrence of the species out of its proper range would thus be 
explained. Very different in appearance from S, g)iaphalioides. 
Ii' that species the large rounded heads are rendered conspicuous 
by the tawny white-woolly hyaline bracts of the fertile flowers. 
In 8, fllaginea the most conspicuous organs of the small heads are 
the rigid bracts of the central sterile flowers, with their slender 
incurved tips. 


30. PSILOOASPHUS Nutt. 

Depressed or prostrate white-woolly annuals. Leaves oppo- 
site, entire, the uppermost ones involucrate around the small 
globose heads which lack a true involucre and are solitary in the 
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forks or at the ends of the branches, or some clustered. Recep- 
tacle globose. Bracts of the pistillate flowers clothed with soft 
wool crowded on the low receptacle; each bract sac-like, half- 
obovate in side view, hooded and rounded at the top with the 
apex introrse (turned downward and inward) and beaked by a 
hyaline appendage or scale. Pistillate fertile flowers with fili- 
form corolla. Hermaphrodite-sterile flowers few, occupying the 
center of the head, destitute of enclosing or other bracts. Achenes 
straight or slightly curved. Pappus none. 

The following disposition of our species is only tentative. 
Further studies in the field, a comparison with the types, and a 
knowledge of the Chilean forms, will be necessary before a final 
1 ‘evision can be made. 

Herbage loosely lanate: heads not numerous. 3. P. glohxferus. 

Herbage eanesecnt with appressod ^ool: heads numerous 2. P. fenellus. 

1. P. globiferus (Bert.) Nutt., Trans. Am. Philos. Soc. ser. 2 
vii. 840 (1841). Mtcropu.^ globi ferns Bert., in DC., Prodr. v. 
460 (1836) ? Bezanilla Chileiws Rerny, in Gay, FI. Chil. iv. 110, 
phanerog. t. 46 (1849) ? 

Plant simple-stemmed and erect, or freely branched and the 
branches prostrate or ascending: herbage loosely lanate: leaves 
broadly linear, those involucrate to the heads oblong, 3 cm. or 
less long, obtuse : heads mostly terminal, rendered inconspicuous 
by the whorled upper leaves: achenes elliptic-oblong. 

Heavy soil on mesas near San Diego, Abrams, no. 3453, and 
Brandegce (collection of 1903, not the plant distributed as P. 
globiferns by Baker under no. 1649, which is Stylocline gna- 
phaUoid(S, correctly determined by Brandegee) ; Bear Valley, 
San Bernardino Mts., Pansh, no. 3723; common in the vicinity 
of Los Angeles, ace. to Abrams. 

2. P. tenellus Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 341 
(1841). 

Usually depressed, the forking stems prostrate or ascending 
and often forming a dense mat 1 to 3 dm. broad : herbage canes- 
cent with a fine and closely appressed wool; leaves numerous, 
spatulate or linear, raucronate, .5 to 1.5 cm. long; heads in all 
the upper leaf -axils, about 4 mm. wide : achenes oblong or slightly 
broadened upward. 
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Near Glendale, Los An^?eles Co., Braiinton; near Santa Bar- 
bara, acc. to Nuttall; Santa Catalina Island, Mrs. Trask; sand- 
hills near Santa Maria, Santa Barbara Co., Miss Eastwood^ no. 
373 ; Arroyo Grande, San Luis Obispo Co., Brewer, no. 453 ; north 
to Washin^rton. 

31. EVAX. Gaertn. 

Low but rijjjid densely woolly annuals with small heads most- 
ly surrounded by a circle of bract-like leaves. Receptacle nearly 
flat (§Diaperia) or columnar from a broad base (§Hesperevax). 
Pistillate fertile flowers numerous, each subtended by a plane 
or slifihtly concave scarious oblong bract. Hermaphrodite- 
sterile flowers few, central, subtended (in our species) by open 
scarious bracts. Aehenes smooth or minutely papillose, obcom- 
pressed. Pappus none. 

l4ea\es narrowed to a sleuder petiole: receptacle columnar 1. E, xparsxflora, 
Loa^es closely sessile: receptacle nearly flat 2, E. multxoaulxs, 

1. E. spaxsiflora (Gray) Jepson, FI. W. Mid. Calif. 549 
(1901). E. caulescens sparse flora Gray, Syn. PI. 1. pt. 2, 229 
(1884). Ilesperevax sparsiflora Greene, FI. Pr. 402 (1897). 

Erect, 2 to 10 cm. hi^h, the stems branching from the base 
or rarely simple: leaves spatulate, narrowed to a very slender 
petiole, the whole leaf 1 or 2 cm. lon^, 3 or 4 mm. wide in the 
upper portion : heads solitary in the axils or slightly glomerate 
at the ends of the branches: bracts of the oblong involucre (5 
mm. high) and of the fertile flowers woolly externally and long- 
hirsute at base, persistent and becoming coriaceous: receptacle 
columnar: sterile staminate flowers usually 4 or 5; their bracts 
roundish and tomentulose, whorled near the summit of the re- 
ceptacle. 

San Diego, Cleveland, acc. to Gray; San Luis Obispo, 
Brewer, no. 464; middle California. 

2. E. multicaulis DC,, Prodr, v. 459 (1836). 

Diffusely branched from the base; the leafy ascending 
branches sometimes 1.5 dm. long^ bearing small terminal glom* 
erules which arc nearly hidden by the bract-like upper leaves; 
leaves broadly spatulate, sessile by a broad base, .6 to 1.2 cm. long, 
about 2 to 5 mm. wide : receptacle depressed-hemispheric : bracts 
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of the fertile flowers woolly toward the apex, glabrous toward 
the more or less narrowed base: bracts of the staminate flowers 
spatiilate, woolly on the back. 

Mohave Desert, Lemmon, acc. to Gray ; east to Texas. 

32. PILAGO L. 

Low woolly annuals with more or ICvSs glomerate small heads. 
Receptacle hemispherical or conical. Fertile pistillate flowers 
in two sets, the outer set separated from the inner by a circle of 
open scarious or chaflF-like nearly glabrous bracts ; flowers of the 
outer set, which is borne on the margin of the receptacle, com- 
monly destitute of pappus, each loosely enfolded by a concave 
or boat-shaped long-woolly bract : flowers of the inner set pro- 
vided with a pappus of copious capillary bristles, not enfolded 
by bracts. Hermaphrodite flowers in the center of the head few, 
often fertile, their pappus abundant. Achenes terete or nearly 
so, either smooth or minutely granular. 

Plant erect: bracts of the inflorescence scarcely longer than the heads 

1. F, Calif ornim. 

Plant (lejjressed and sprea<ling: bracts of the inflorescence short, obtuse.,.. 

2. F. depressa. 

Plant erect or sf)reading: bracts of the inflorescence linear, elongated, sev- 
eral times longer than the heads 3. F. Arisoniea. 

1. P. Galifomica Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 
405 (1841). 

Plant or its branches erect, .5 to 2 (or sometimes 4) dm. high, 
leafy throughout : leaves .8 to 2 cm. long, narrowly oblong to 
linear or somewhat spatulate, sessile, commonly apiculate at 
apex : heads ovate, 3 or 4 mm. high, scarcely exceeded by the 
bracts of the inflorescence; receptacle convex, rough: bracts of 
the outer pistillate flowers 8 to 10, very woolly, deeply boat- 
shaped and somewhat incurved at the broad and obtuse hyaline 
tip; bracts of the inner series thin and lass woolly, plane or 
merely concave; all stellately spreading at maturity: marginal 
achenes smooth; central achenes either smooth or dotted with 
shining papillae. 

Common in dry open places of the Cismontane Area from 
Guadalupe Island and Ensenada, Sonora, north throughout the 
state, and ascending the mountains to 2200 ra., acc. to Parish; 
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also collected in the typical form at Palm Canon and to be ex- 
pected elsewhere in the Desert Area, since it occurs in Utah. 

2. F, depressa Gray, Proe. Am. Acad. xix. 3 (1883). 

Plant branching from the base, the shoH branches depressed 
and spreading, or ascending, 1 dm. or less high (depauperate 
plants sometimes simple-stemmed and erect) : leaves as in F. 
Calif ornica but smaller: heads about 3 mm. high, borne in small 
clusters which nearly equal or exceed the shortened upper in- 
ternodes and are surrounded by short and obtuse bracts of the 
inflorescence: marginal pistillate flowers 5 or 6, their woolly 
enclosing bracts nearly straight: marginal achenes obovate, 
smooth and shining; inner achenes oblong or fusifv'rm, smooth. 

The type locality is Palm Springs, Colorado Desert, where 
first collected by Parry ^ acc. to Gray, then by Pansh ; and 
Wrighf*s no. 1819, labeled merely ‘‘in damp places, Colorado 
Desert/’ was probably gathered here; Colorado Desert in Im- 
perial Co., Brandegee. I have collected the species in Marshall 
Canon (no. 5801) and near the Pinto Mts. (no. 6021), both on 
the Colorado Desert, and near Daggett (no 6150), on the Mohave 
Desert, whence it ranges north to Keeler, Inyo Co. {Brandegec). 
It nearly always grows in dry sandy soil and appears to be 
restricted to the Lower Sonoran Zone. 

3. F. Arizonica Gray, Proc. Am. Acad. viii. 652 (1873). 

Plant diffuse or at first erect, with widely spreading branches : 

leaves short, linear, the upper ones involucrate around and much 
exceeding the glomerules, which are widely separated by the elon- 
gated filiform internodes: marginal pistillate flowers 10 to 15; 
their bracts of firm texture, ovate, open on the face: “achenes 
clavate-oblong and arcuate, very smooth.” 

Mohave Desert, Mrs. Brandegce; Santa Catalina Island, acc. 
to Lyon/^ Mrs. Trask; San Diego Co. and south, acc. to Gray; 
Arizona. 

33. ANTENNAEIA Gaertn. 

Low woolly perennial herbs. Leaves mostly in crowded basal 
tufts, the cauline ones alternate and sessile. Heads dioecious, 
many-flowered, solitary or terminally eymose (paniculate in one 


2iBot. Gaz. xi. 333 (1886). 
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extra-Californian species. Receptacle convex, not chafiPy. In- 
volucral bracts scarions, imbricated. Staminate flowers with 
filiform corolla, entire or merely notched style, and a pappus of 
rather scant bristles which are barbellate or plumose at the tip 
and thus apparently thickened. Pistillate flowers with abundant 
pappus of fine filiform bristles commonly united at base, and 
fallinjr away in a ring:. 

Heads solitary, terminating short stems or sessile among the basal leaves: 

pappus-bristles of sterile flowers hardly thickened at apex 

1. A. dimorpha. 

Heads in cyniose clusters terminating short or elongated stems: pappus- 
bristles of sterile flowers with thick or dilated tips. 

Tips of involucral bracts green to pale brown 2. A. media. 

Tips of involucral bracts rose-pink or white. 

Leaves permanently hoary on both faces 3. A. speciosa. 

Leaves green above 4. A. marginata. 

L A. dimorpha (Nutt.) T. & G., FI. ii. 431 (1843). Gnapha- 
Hum dimorphum Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 405 
(1841). 

Depressed, cespitose, the stout caudex much branched and 
bearing rosulate clusters of narrowly spatulate leaves which are 
tonieiitose on both sides: heads solitary, subsessile at the crown 
or terminating branches 4 cm. or less long: involucre of the 
staminate heads about 6 mm. high, of the pistillate heads enlarg- 
ing to 1 or 2 cm., the former with brownish or bluish obtuse 
bracts, the latter with often paler bracts, the innermost of which 
are narrow and attenuate into a hyaline tip. 

On dry stony slopes in the mountains: Bear Valley, San 
Bernardino Mts., Parish ; Lytle Creek, San* Antonio Mts. ; sum- 
mit of Mt. Pinos, Ventura Co.; thence to British Columbia, 
Montana, etc. 

2. A. media Greene, Pitt. iii. 286 (1898). 

Densely cespitose, 1 dm. or less (usually 4 or 5 cm.) high 
including the flowering stems: herbage tomentose throughout: 
leaves narrowly oblanceolate or spatulate, acute, .4 to .8 (rarely 
1.2) cm. long; involucre about 4 mm. high; bracts obtuse, green 
or greenish-brown with lighter tips, those of the pistillate heads 
oblong or linear-oblong, of the staminate heads oval. 
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Summit of Mt. Grayback, 3500 m. ult., in the Alpine Zone, 
W right, Blasdale, Mrs. C. M. Wilder; common in the Ili^h 
Sierras and Eocky Mts. 

3. A. speciosa E. Nelson, Proc. U. S. Nat. Mus. xxiii. 705 
(1901). 

Cespitose, with many short sterile shoots forming h leafy mat 
from which arise the Hower-bearing steins, these .7 to 2 dm. hi^h 
and terminating in a sin^rle rounded cluster of showy heads: 
herbage tomentose throughout: leaves spatulate, the eaiiline 
varying to linear, 1 to 2 cm. long, 5 mm. or less wide : involucre 
of pistillate heads fully 6 mm. high, closely imbricated ; its outer 
bracts narrowly oblong, obtuse; the inner ones linear, acute, all 
with rosy or nearly white tips: staminate plant unknown. 

First collected in Bear Valley, kSsii Bernardino Mts., by 
Parish ; Dry Lake, Mt. San Oorgonio, in the same range ; very 
jilentiful at a few places in Tahquitz and Tamarack valleys, San 
Jacinto Mt. It belongs to the upper edge of the Transition Zone. 

4. A. margiuata Greene, Pitt. iii. 290 (1898). 

Cespitose, with many short sterile leafy shoots, the tlowei'ing 
stems from a few cm. to 2 dm. high and bearing a single terminal 
cluster of pale-colored heads: herbage hoary-tomentose, except 
that the upper surface of the leaves is green and glabrous or only 
lightly pubescent: basal leaves spatulate, obtuse, mucronate, com- 
monly 1.5 to 2 cm. long and 6 mm. broad ; leaves of the flowering 
stems few, linear, sessile: heads few, the lower ones short-pedun- 
culate, the upper Sessile: involucre of pistillate heads broadly 
campanulate, 8 mm. broad and high (in California plants), con- 
spicuously imbricated ; its bracts with a greenish tinge but the 
conspicuous membranous tips pure white, the long inner ones 
very narrow and acute. 

San Bernardino Mt., on the “trail to South Fork Santa Ana 
Kiver via Barton Flats, elevation 7200 ft.,’’ Mrs. Wilder, no. 489 ; 
near Flagstaff, Arizona, Wilson, no. 115. Heretofore known only 
from New Mexico and Colorado. 
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34. ONAPHALIUM L. Cudweed. Everlasting. 

Woolly herbs with sessile and commonly decurrent leaves. 
Heads white, yellowish, or rose-tinted, disposed in panicles, 

cymes, or spikes. Receptacle flat or convex, not chaffy. Invo- 
lucral bracts scarious, imbricated. Pistillate flowers in several 

series, with filiform corollas. Central flowers hermaphrodite- 
fertile, with tubular 5-lobed corollas and entire obtuse styles. 
Papims a single series of capillary bristles. 

Papims-briatlea united at baae, falling; away in a ring: inflorescence spike- 


like: low herb 1. G, pwrpureurn. 

Pappus-bristles not united at base, falling separately. 

Involucre imbedded in loose wool, its incons])icuouH bracts brown except 

at the scarious tips: low branching annual '2, G, palustre. 

Involucre woolly onlj- at base, its bracts scarious. 


Herbage in age becoming green (at least the upper surface of the 
loaves), somewhat glandular. 

Root perennial: stems w'oody below 3. G, bicolor. 

Root annual or biennial: stems herbaceous throughout. 

Inflorescence cyraose: involucre broad; bracts white: var. 

Calif oriiicum of 4. G. decurrens. 

Inflorescence paniculate: involucre narrow; bracts rose-color 

or white 5. G. ramosissimum. 

Herbage persistently white-w'oolly throughout, scarcely glandular. 

Involucre bright white: heads in loose panicles 

6. G, microcephalum. 

Involucre greenish-yellow or rusty: heads in close glomcrules 

7. G, Chilensr. 

1. G. purpureum L., Sp. PL 854 (1753). Purple Cudweed. 

Root perennial : stems commonly several, simple, from an erect 
or slightly decumbent base, 1 to 3 dm. high: herbage canescent 
with a close dense coating of white wool, the upper surface of the 
leaves usually early glabrate: leaves broadly spatulate, obtuse, 
2 to 5 cm. long and 3 to 12 mm. wide : heads crowded in a spike- 
like inflorescence which is dense and oblong, or rarely more elong- 
ated and more or less interrupted: involucre about 5 mm. high, 
brownish or purplish : achenes sparsely scabrous. 

In saline and alkaline soil: San Diego, Cleveland; Claremont, 
Shaw; near Santa Barbara and on Santa Rosa Island, Brandegee, 
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Common on low open ground near the coaist of middle Cali- 
fornia. Also on the Atlantic coast of North America and in 
Mexico and South America. 

2. Q. palustre Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 403 
(1841 ) . Lowland Cudweed. 

Plant .5 to 1.5 or 2 dm. high: stems commonly several and 
erect or ascending from an annual root: herbage loosely floccose 
with long wool, sometimes partially deciduous : leaves nearly all 
spatulate, or a 'few about the inflorescence oblong or lanceolate, 

1 to 3 cm. long : heads in small dense clusters at the ends of the 
branches : involucre barely 4 mm. high ; its bracts linear, brown- 
ish or greenish at base, the pearly-white obtuse tips sometimes 
denticulate: achenes either smooth or scabrous. 

Occasional in moist places, especially on margins of ponds or 
slow-flowing streams, from near the coast to 2500 m. alt. in the 
mountains ; San Diego Co. to Washington and Wyoming. 

3. G. bicolor Bioletti, Eryth. i. 16 (1893). 

Stout, 6 to 9 dm. high, from a perennial root : stems branching 
and lignescent below, terminating above in a compact cyme or 
branching to form a more or less oi)en panicle, the branches of 
which are terminated by close cymes: herbage glandular, whi- 
tened by a very thick dense toinentum, which is deciduous only 
from the upper surface of the leaves: leaves oblong, or linear, or 
the upper lanceolate, closely seasile by a broad auricnlate base, 

2 to 5 or 8 cm. long, .5 to 1 (or the lower even 1.5) cm. wide, the 
margins commonly undulate and revolute: involucre campariu- 
late, 6 mm. high and broad ; its bracts white, becoming sordid, at 
least the inner often with a greenish tinge ; the outer ones ovate 
and obtuse, the inner varying to narrowly oblong and acute. 

In the foothills and along the coast, from Lower California 
to the Kaweah River and Monterey Co.; common on low chap- 
arral-covered hills of the Upper Sonoran Zone in the southern 
part of its range. I have examined the following specimens, 
many of which were distributed as other species, some even as 
Anaphalis margaritacea : San Diego, Mar. 25, 1891, G. W. Dunn 
(Univ. Calif, no. 31964) ; Botanic Garden, Berkeley, Sept., 1892, 
Greene (Univ. Calif, no. 31962) vicinity of San Diego, Wright, 

22 Tne first two specimens cited are presumably the ones from which the 
original description was drawn. 
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no. 121, also 1885, Greene, Feb. 14, 1891,Mm Eastwood, and 
Mar., 1906, Mrs, Brandegee; Todos Santos Island, Anthony, no. 
205 ; San Miguel Island, 1903, Beck; San Martin Island, Barkc- 
lew, no. 148; San Sebastian, Apr., 1889, and Saucito, Oct., 1893 
(both in Lower California), Brandegee ; San Clemente and Santa 
Catalina islands, Mrs, Trask, nos. 10 and 20; Santa Catalina Is- 
land, Grant, no. 519 ; Witch Creek, 1893, Alderson ; Valley Center. 
Jun., 1901, Sparkman; Ramona, Mar., 1906, Mrs, Brandegee; 
near Riverside, Geo. B. Hall; near San Bernardino, Parish, no. 
4375 ; Playa del Rey, Hall, no. 3773; Pasadena, May 16, 1904, 
Gri^mell; Mt. Wilson, at 1800 m. alt., Grinnell, no. 85e; Santa 
Monica Forestry Station, Barher, no. 69 ; Kaweah River, 30 kilo- 
meters east of Visalia, P. S. Woolsey ; near Monterey, Heller, no. 
6508. 

The following have very narrow and acuminate leaves 5 to 8 
cm. long: Pasadena, Grant, no. 516; Arroyo Seco, Jul. 8, 1904, 
Grinnell: Santa Anita C^anon, Aug. 3, 1904, GrinndL 

Allied to G. leucocephalum Gray, from which it may be dis- 
tinguished by its more branching habit and by the broad auricu- 
late leaves. From G. decurrens and its variety it differs notably 
in the woody character of its stem and the more dense and per- 
sistent tomeiitum of the stem and of the lower surface of the 
leaves. 

4. G. decurrens Californicum (DC.) Gray, Bot. Calif, i. 341 
(1876). G, Californicum DC., Prodr. vi. 224 (1837). Cali- 
fornia Everlasting. 

Stems stout, 4 to 8 dm. high, from a biennial root, cymosely 
branched at summit, the branches bearing glomerules of large 
heads and forming a broad and somewhat flat-topped inflores- 
cence : herbage soon becoming green and more or less glabrate, at 
maturity glandular and balsamic-scented: lower leaves oblong 
(6 to 12 cm. long, 1 to 2 cm. broad), diminishing in size upward 
and becoming lanceolate, all obviously decurrent : involucre 6 or 
7 mm. high, roundish, its bracts white or in age rusty-tinged. 

San Bernardino, Parish, in a very robust broad-leaved form; 
near Redlands, Dr. B, J. Smith, no. 20 (similarly broad-leaved) ; 
Echo Mt., Pasadena, Santa Monica, Santa Catalina Island, and 
elsewhere in Los Angeles Co.; thence northward. Common to- 
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ward the coast in middle and northern California. O, bicolor 
has often been mistaken for this species in Southern California. 

5. G. ramosissimum Nutt., PI. Gainb. 172 (1848). Pink 
EvERTjASTING. 

Slender, 5 to 15 dm. hi«:h: stems usually several from the 
biennial root, terminatinjj: in a much branched oblong? panicle 
which is often 8 dm. or more lon^r: herbaj?e prlandular and very 
sweet-scented, soon becominjr f»reon throuf>h the shedding? of the 
li^jht tomentum, only the stem remaininj? more or less arachnoid: 
leaves linear or linear-lanceolate, seldom more than 5 or 6 mm. 
broad, obviously decurrent: involucre narrowly ovate or turbi- 
nate, 4 to 6 mm. hi<rh, reddish or pinkish, rarely white. 

Wooded slopes from the south base of the San Antonio Mts. 
(licslie Canon, Chandler) and Los Angreles ((rriffith Park, Braun- 
ton, no. 643, etc.) to the Sacramento. Not common in Southern 
California. 

6. G. microcephalum Nutt., Trans. Am. Philos. Soe. ser. 2, 
vii. 404 (1841). SMAUii-riEADED Everlasting. 

Three to 6 or 9 dm. stems commonly several from the 

herbaceous perennial base, branchinj? above into an elonfirated or 
sometimes broad loose panicle, which is usually less than 3 dm. 
(mostly 1 or 2 dm.) lon^: herbajre clothed with a bri«:ht-white 
persistent woolly tomentum: leaves linear, or narrowly oblont?, or 
spatulate, the larger ones 4 to 6 cm. lon^ and 3 to 12 mm. broad, 
mostly short-decurrent : heads small, disposed in rather small 
^lomerules or clusters at the ends of the branches of the panicle: 
involucre narrow, 5 or 6 mm. hi^h; bracts ovate or oblongr and 
obtuse at apex, or the very innermost linear, bright white. 

Lower California (San Vicente, Orcutt, no. 1239) to Shasta 
(Grant, no. 5075) and, acc. to Gray, to Oregon both along the 
coast (including Santa Kosa Island, etc.) and in the mountains to 
at least 1800 m. alt. (Strawberry Valley, Bear Valley, etc.). The 
type specimens, which came from San Diego, are described by 
Nuttall as having heads conglomerate in a short spike about 5 cm. 
long and white-silvery acute bracts. 

7. G. Chilense Spreng., Syst. iii. 480 (1826). 0, Sprengelii 
II. & A., Bot. Beech. 150 ,(1833). Cotton-batting Plant. 
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Plant 1.5 to 6 dm. high from an annual or biennial root, stems 
either several and erect from a decumbent base or single and 
wholly erect, terminating in a large close glomerule or branching 
above into a more or leas open panicle (this less than 1.5 dm. 
long) the branches of which are terminated by close glomerules : 
leaves narrowly spalulate (the larger ones 3 to 6 cm. long, 4 to 12 
mm. broad) or the Tip])ermost ones linear or lanceolate, the short- 
decurrent base rather broad and somewhat auricle-like: involucre 
roundish, 5 oj- 6 mm. high and broad, the bracts with a greenish- 
yellow tinge. 

Common on sandhills near the coast (San Diego, Santa 
Monica, etc.) ; plentiful in moist places toward the foothills 
(Witch Creek, San Bernardino, Pasadena, Djai, etc.) ; less com- 
mon in the Transition Zone of our mountains (San Jacinto Mts., 
at lf)00 in. alt.), and on the desert (Palm Siirings, Calexico) ; 
north to Oregon, east to Texas and Mexico. 

Var. confertifolium, fireene, PI. Fr. 400 (1897). A stout 
and low form with linear leaves densely clothing the stem up to 
the ni.ostly sessile dense cluster of heads. — Near Los Angeles, 
Braunton, nos. 237, 628; Mt. Pinos, Hall, no. 6591; and north- 
ward with the species. 

(i. Wriqiitii Gray has been reported from Ojai, Ventura Co., 
by Miss Eastwood, -■* but I am unable to find siiecimens of this 
species from west of Arizona. It is related to 0. mkrocephalum, 
but the spatulate or lanceolate leaves are not at all decurrent. 

Anaphalis MARG.VRITACKA (L.) B. & H. lias been reported 
from Santa Catalina Island by Mr. Brandegee,’** but his speci- 
mens cannot now be found. Since it is not otherwise known 
from south of the Sierra Nevadas of Kern Co., an error in the 
determination is suspected. This suspicion is strengthened by the 
fact that other botanists have distributed Gnaplialium bicolor 
from this island under the name of Anaphalis margaritacea, 
which may be distinguished from all species of Gnaphalium by 
the dioecious flowers. 

28Eryth. h. 32 (1896). 

8* Zoe i. 114 (1890). 
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Tribe 4. AMBE081EAE. Ragweed Tribe. 

35. IVA L. 

Ours coarse herbs and low shrubs with thickish alternate (or 
the lower opposite) leaves and small nodding: heads of greenish- 
white flowers. Receptacle with chalf-like linear or spatulate 
bracts. Marginal flowers of the head pistillate, 1 to 5 in number, 
their corollas tubular or none. Disk-flowers perfect, with 5-lobed 
funnelform corolla and undivided style. Anthers almost distinct. 
Aehenes somewhat flattened, glabrous. 

Imolucral bracts united into a cup: stems herbaceous 1. I. axillaris. 

Jnvoliicral bracts distinct: stems suffrutesccnt 2. 1. Hayesiana. 

1. L axillaris Pursh., FI. 743 (1814). Poverty- weed. 

Herbaceous perennial with creeping rootstocks, 1.5 to 5 dm. 

high: stems many, erect from a mostly decumbent or prostrate 
base: herbage pubescent or glabrous: leaves sessile, entire, nar- 
rowly obovate varying to lanceolate or linear, 1 to 3 cm. long; 
heads solitary in all the upper axils, short-peduncled, surpassed 
by the leaves: bracts of the involucre united into a lobed or 
merely toothed cup 3.5 mm. high. 

In saline or alkaline soil from Southern California (coast of 
San Diego Co., Coahuilla Valley, Colton, Bear Valley, Cushen- 
berry Springs, Antelope Valley, Ventura Co., Panamint Mts.) 
to British Columbia and Nebraska. 

2. L Hayesiana Gray, Proc. Am. Acad. xi. 78 (1876). 

Stem suffrutescent, branched from the base, the ascending 
branches 6 to 9 dm. high : herbage strigose-puberulent or nearly 
glabrous : leaves spatulate-oblong or linear, narrowed to the base, 
obtuse, entire or rarely with one or two short teeth, 3 to 6 cm. 
long, 6 to 12 mm. wide, the upper ones lanceolate and slightly if 
at all surpassing the heads: involucral bracts about 5, distinct, 
roundish. 

Brackish or alkaline soil of vrestern San Diego Co. and south- 
ward: near Warner's Ranch, Oct. 4, 1858, Sutton Hays; Tia 
Juana Wash, Abrams, no. 3514; Elida, Lower California, Dr. 
Veitch; Socorro and Canon de Oato, Lower California, Brands- 
gee; Cedros Island, Anthony, no. 41. 
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36. OXYTENIA Nutt. 

Shrubby perennial with erect branches. Leaves alternate, 
3 to 5-parted into filiform divisions, or the upper ones often 
sparse and entire. Involucral bracts about 5, somewhat coria- 
ceous, their tips rigidly acuminate. Bracts of the receptacle 
slender, chalfy, with cuneate-dilated tips. Pistillate flowers about 
5, destitute of corolla ; staminote flowers 10 to 20. Young achenes 
obovate, very villous with* long soft hairs, terminated by a large 
areola. Pappus none or a mere vestige. 

1. 0. acerosa Nutt., PI. Gamb. 172 (1848). 

Stems canescent, half-woody, 1 to 2 m. high, sometimes leaf- 
loss and rush-like, sometimes covered with leaves 1.5 dm. or less 
long: heads 4 mm. high, numerous, in dense panicles. 

Alkaline plains from eastern California and Arizona to Utah : 
southeastern Inyo Co., acc. to Coville. I have seen no specimens 
from this State. Flowers sometimes pleasingly fragrant with the 
odor of lilacs, aec. to Miss Eastwood. 

37. DICORIA T. & G. 

Diifusely branched annuals of the Desert Area. Upper leaves 
alternate. Inflorescence loosely paniculate. Involucral bracts 6 
or 7, distinct; the 5 outer ones herbaceous; 1 or 2 of the inner 
ones much larger, scarious and subtending the fertile flowers, or 
these wanting m staminate heads. Receptacular bracts few, nar- 
row. Pistillate flowers 1 or 2, destitute of corolla; staminate 
flowers 6 to 12, their filaments almost free from the corolla and 
monadelphous up to the lightly connected anthers. Achenes 
surpassing the outer involucre, convex on the dorsal side, flat on 
the anterior face, conspicuously margined with a scarious pecti- 
nate border. Pappus of several small squamellae. 

1. D. canescens T. & G., Bot. Mex. Bound. 87, t. 30 (1859). 

Plant 3 to 10 dm. high: herbage canescent with a harsh 
spreading pubescence, or this somewhat appressed: leaf-blades 
1,5 to 3 cm. long, on evident petioles, ovate, obtuse, from sinuous- 
dentate to laciniate, 3-nerved from the broad base; uppermost 
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leaves minute and scattered: heads ^nodding in fruit: outer invo- 
lucre 2 mm. high. 

In dry sandy soiJ, Lower Sonoran Zone: Whitewater, Colo- 
rado Desert, Parish, Schellcnger (no. 50) ; Daggett, Mohave Des- 
ert, and Inyo Co., ace. to Coville; east to Arizona and southern 
Utah. Also as a waif at East Los Angeles, Davidson. 

;W. HYMENOCLEA T. & G. 

Dilfnsely branched xerophytic shrubs with glabrous or min- 
utely canescent herbage. Leaves alternate, filiform, entire or the 
lower parted into filiform lobes. Heads numerous, small, stami- 
nate and pistillate either intermixed in the panicles or the latter 
in the lower axils. Involucre of staminate Howers saucer-shaped, 
commonly 4 to 6-lobed. Pistillate fiow^ers solitary; the involucre 
ovoid or fusiform, beaked at apex and winged with broad scarious 
scales. 

Scales of pistillate involucre spirally alternate, imbricated 1. H. Salsola. 
Pistillate involucre winged only from the middle with a single whorl of 

scales 2. 11. monogy^a. 

1. H. Salsola T. & ({., PI. Fendl. 79 (1849). 

An erect bushy shrub, commonly 1 ni. high : leaves sparse^ .5 
to 3 (rarely 7) cm. long: scales of the pistillate involucre spirally 
arranged from the base to near the middle, orbicular and often 
with a mucro, nearly 5 mni. wdde, the margins commonly erose. 

Common in sandy washes and alkaline soil throughout the 
Lower Sonoran Zone in the Desert Area : Low^er California, Palm 
Springs, Coyote Canon, Mecca, Flowing Wells, Paloverde, Bars- 
tow. Antelope Valley, and Inyo Co. Also near Bakersfield, Kern 
Co., Apr. 9, 1898, and Cuyaraa, Santa Barbara Co., May 6, 1896, 
both by Miss Eastwood. 

2. H. monogyra T. & O., PI. Fendl. 79 (1849) 

Branches commonly less spreading and more leafy than in 
no. 1 : scales of the pistillate involucre 7 to 9, in a single whorl 
around the middle, obovate with a minute mucro, only 1 or 2 mm. 
wide, the margins erose. 

In washes from Mission Valley, near San Diego, and Ijower 
California east to Arizona and Texas, in the Lower Sonoran Zone. 
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39. AMBBOSIA L. Ragweed. 

Ours coarse perennial monoecious herbs with mainly alternate 
pinnatifid leaves and inconspicuous greenish flowers. Staminate 
heads nodding, in erect ament-like leafless racemes; involueral 
bracts united into a broadly turbinate cup; receptacle with 
slender bracts subtending at least the outer flowers; corollas 
funnelform, 5-lobed. Pistillate heads in the axils of the upper 
leaves at the base of the staminate racemes ; involucre oblong or 
turbinate, closed, containing but a single flower; corolla none; 
pappus none ; fruit an achene-like bur which is beaked or pointed 
and commonly armed near the toj) with a single row of prickles. 

Herbage rough imbesocnt : leaf-lobes lanceolate, acute 1. A. psilostachya. 
Herbage soft-pubescent: leaf-lobes crowded, short-oblong, obtuse 

2. A. piimila. 

1. A. psilostachya D(\, Prodr. v. 526 (1836). Western 
Ragweed. 

Stems simple, erect, commonly 5 to 10 (2 to 15) dm. high 
from slender running rootstocks: herbage scabrous or shoK- 
hirsute, somewhat strigose: leaves once or the lower twice pin- 
natifid, with acute lobes: fruit ai] obovoid turgid bur. abotit 3 
mm. long, mostly solitary in the axils, pubescent, rugose-reticu- 
lated, bearing 4 protuberances or sometimes unarmed. 

A common weed along roadsides and in waste places through- 
out western North America. 

2. A. pumila (Nutt.) CJray, Proc. Am. Acad. xvii. 217 (1882). 
Franaerin pumila Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 344 
(1841). 

Stenjs often branching, erect, 4.5 djn. or less high from slender 
running rootstocks: herbage canescent with a dense soft pubes- 
cence: leaves mainly alternate, long-petioled, crowded, as also 
are their numerous short-oblong or narrower obtuse lobes : fruit 
said to be 2 mm. long, obovoid, muticous, the surface pubescent. 

Known only from the vicinity of San Diego: Nuttalh Clcvt’ 
land, etc., ace. to Gray ; Purpus, Miss Rose Smithy Mrs. Bmndcgee. 
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40. FRAN8ERIA Cav. 

Herbs or shrubs with chiefly alternate leaves. Habit, flowers, 
and inflorescence as in Ambrosia. Pistillate heads 1 to 4-flow- 
ered ; the involucre closed, 1 to 4-celled and 1 to 4-beaked or 
-pointed, armed with several rows of prickles, in fruit becoming 
a bur. 

Stems herbaceous (leaves piunatifid or pinnately parted except some in 
no. 4). 

Fruiting involucre (bur) 3 mm. or less long, its spines mostly uncinate 
1. F, tenui folia. 

Fruiting involucre larger, its spines straight. 

Staminate heads 2 to 4 mm. broad: spines thin: inland species 

2. F. acanthicarpa, 

Staminate heads 5 to 7 mm. broad: spines thick: seashore species. 

Leaves twice or thrice pinnatifid or pinnately parted 

3. F, bipinnatifida. 

Leaves (at least the upper) merely serrate 4. F, Chamissonis, 

Stems woody (leaves parted only in no. 5 and sometimes in no. 7). 

Petioles present: leaves not spinosely dentate. 

Leaves pinnately parted: bur with straight glabrous or minutely 

pubescent spines 5. F, dumosa. 

Leaves ovate, obtusely dentate or nearly entire: bur with uncinate 

spines woolly at base 6. F, chenopodiifolia. 

Leaves various: bur with straight spines villous to the tip 

7. F. criocentra. 

Petioles none: leaves spinosely dentate 8. F, ilicifolia. 

1. F. tenuifdlia Gray, PI. Fendl. 80 (1849). Qaertncria 
tenuifoUa Kuntze, Rev. Gen. i. 339 (1891). 

An erect herbaceous perennial, 3 to 15 dm. high: herbage 
varioasly pubescent or glabrate, but usually hispid: leaves pin- 
nately parted or dissected into narrowly oblong or linear lobes 
and the primaiy rachis often with some interposed small lobes, 
the terminal lobe elongated : staminate racemes paniculately dis- 
posed: fruiting involucres glomerate below, minutely glandular, 
obovate with narrow base, about 2.5 mm. long, usually 2-flowered ; 
spines stout, incurved and nearly always hooked, a cartilagin- 
ously bordered pit above each. 

Common at Hollywood and Cahuenga Pass, near Tjos Angeles, 
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acc. to Davidson and to Abrams; dry plains near San Bernardino, 
San Jacinto, and San Felipe, acc. to Parish ; Colorado to Mexico. 

2. P. acanthicarpa (Hook.) Coville, Contr. U. S. Nat. Herb, 
iv. 129 (1893). Ambrosia acanthicarpa Hook., FL, Bor. Am. i. 
309 (1834). Franscria Hookeriaiia Nutt., Proc. Am. Philos. 
Soc. ser. 2, vii. 345 (1841). Oa^rtneria acanthicarpa Britton, 
Mem. Torr. Chib v. 332 (1894) 

Diffusely spreadinf^ or sometimes rather strict, 3 to 6 dm. or 
more hip:h, from an annual (or more endurinj^?) root: herbaj?e 
scabrous or short-hirsute and somewhat canesccnt : leaves on long 
petioles, broadly ovate in outline, once or twice pinnatifid into 
short rounded often toothed lobes : staminate racemes solitary or 
in small panicles, the heads nodding on short slender peduncles : 
fruiting involucres in the axils below, either solitary or 2 or 3 
together, 1 -flowered, glabrous; spines flat, thin, lanceolate-subu- 
late, with straight or slightly curved but not uncinate tips. 

Common on sandy plains and in stubble from Southern Cali- 
fornia (Valley Center, Van Deventer Flat, San Bernardino, Los 
Angeles, IMohave Desert, Ft. Yuma, etc.) to Washington and 
Colorado. 

3. P, bipinnatifida Nutt., Trans. Am. Philos. Soc. ser. 2, vii 
344 (1841). F. Charnissonis bipinnaiisccta Less., Linnaea vi. 507 
(1831). Gacrtncria bipinnatifida Kuntze, 1. c. 

Stems procumbent, 6 to 10 dm. long, from an herbaceous 
perennial root, somewhat hirsute: leaves 3 to 10 cm. long, twice 
or thrice pinnately parted into oblong lobes, canesccnt or almost 
silky: staminate heads in dense terminal spikes or racemes: fruit- 
ing involucre ovate-fusiform, armed with thick somewhat flat- 
tened spines, some of which are curved at the tip, but not at all 
hooked. 

Common in sandy places along the beach from San Martin 
Island (off the coast of Lower California), San Diego, and Santa 
Catalina Island to British Columbia. 

Probably only a form of F, Charnissonis, since the two com- 
monly occur together, and intermediate leaf-forms are plentiful 
at least on the San Francisco Peninsula. 

4. P. Chamissonis Less., Linnaea vi. 507 (1831). Oaertneria 
Charnissonis Kuntze, 1. c. 
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Habit, pubescence, etc. of G, hipinnatifida but the leaves 
narrowly ovate or obovate with cuneate base and merely serrate, 
or the lower laeiniate or incised or even pinnatcly parted into 
oblonjif divisions which are af?ain lobed; bur thicker, sparsely 
hirsute, the spines broader and channeled. 

San Miguel Island, Sept., 1886, Greene; San Clemente Island, 
Mrs. Trask (leaves only) ; seaboard of middle California to 
Washin^rton. 

F. CAMPiioRAT\ Greene, Bull. Calif. Acad. i. 192 (1885), of 
Lower California, may reach our southern border. It is much 
like F. hipinnatifida but the burs are globose, with short stout 
spine-tipped tuberculations which are not at all flattened : herba^^e 
resinous and with the odor of camphor. 

5. P. dumosa Gray, Frem. 2nd. Kept. 316 (1845). Gacrt- 
ncria dumosa Kuntze, 1. c. Sand-bttr. 

A low spreading shrub, seldom over 5 dm. hi*»h, with riirid 
and brittle branches: herbag:e whitened with a fine close pubes- 
cence: leaves small (commonly 1 or 2 cm., rarely 4 cm. lontr). 
pinnately paried into few short very obtuse lobes: fertile invo- 
lucre mostly 2-flowered, jilabrous or luibescent, ^dobular, its spines 
taperinj? from a broad flat base to a straijiht acerose tip. 

Abundant on the Colorado and ]\Iohave deserts; east to Ttah 
and south into Mexico; a characteristic species of the Larrea belt 
oT the Lower Sonoran Zone. 

6. F. chenopodiifolia Benth., Bot. Sulph. 26 (1844). 

Plant low, much branched, the stems woody only at bast": 

herba^^e pubescent with a very close and soft tomentum, the 
upper surface of the leaves ^labrate: leaves round-ovate, obtuse, 
the base varying from almost truncate to cuneate, sinuate-crenate 
to obtusely dentate, 1.5 to 3 cm. lon^, on marf»ined petioles 1 or 2 
cm. lon^: fertile involucre globular, 2 or 3-flowered, arachnoid 
between the spines, these lanceolate-subulate and hooked at 
the tip. 

Tia Juana, San Diego Co., Apr., 1902, Grant, no. 1637 ; Apr., 
1903, Hall, no. 3974; May 14, 1903, Abrams, no. 3476: Lower 
California, Oreutt, Greene, Palmer, Brandegee, Barkelcw, Pur- 
pus. Apparently a Lower Sonoran species. 
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7. P. erioccntra Gray, Proc. Am. Acad. vii. 355 (1868). 

Gacrtneria erioccntra Kuntze, 1. c. 

Shrubby, 3 to 9 dm. high, with uumerous rigid branches: 
herbage canescent with a minute tomentum, the leaves soon gla- 
brate and green above: leaves cuneate-oblong to lanceolate, from 
sinuately few-toothed or -lobed to sparingly and irregularly 
sinuate-pinnatifid, liearly sessile by an attenuate base, 1.5 to 2.5 
cm. long: j)istillate involucre 1-flowered, equalled by its single 
subulate beak and clothed with whitish wool which is almost as 
long as the straight rigid subulate .spines. 

Providence Mts., Mohave Desert, Cooper (ace. to Gray), 
Brandcgee ; Arizona, Palmer, no. 611, also Apr., 1886, Miss Shat- 
tuck, and Juii., 1884, Lemmon; Nevada, Jones, no. e5065. 

8. P. ilicifolia Gray, Proc. Am. Acad. xi. 77 (1876). Gaert- 
ncria ilicifolia Kuntze, 1. c. 

Shrubby, the branches hirsute or hi.spid, leafy to the summit: 
Leaves rigidly coriaceous, scabrous, oblong or ovate, sessile by a 
clasping auriculate base, 2.5 to 5 cm. long, coarsely dentate with 
sj)inose teeth and tij)ped with a rigid spine: fertile involucre 
ovoid, g]aiidiilar-])ubescent, 12 mm. broad including the very 
numerous slender uncinate prickles. 

Signal Mt., (\>lorado Desert, Imperial (^o., Mar. 30, 1901. 
Brandcgee : same station, Abrams, no. 3184; Cajon de Santa 
Maria, Jjower California, IMay 14, 1889, Brandcgee. 

P. AMBRosioiDEs Cav., a shrubby species of Arizona and 
Mexico, is to be looked for along our southeastern borders. Leaves 
oblong-lanceolate, dentate or serrate, 5 to 10 cm. long: bur nearly 
12 mm. long, with slender uncinate-tipped prickles 4 mni. long. 


41. XANTHIUM L. 

Coarse annual weeds with widely branching and \cry stout 
stems. Leaves alternate, toothed or lobed, petioled. Heads uni- 
sexual, the flowers greenish. Staminate heads sul)globose, in a 
terminal cluster ; involucre of several distinct narrow bracts in 
1 or 2 series; receptacle cylindrical; flowers many, separated by 
the bracts of the receptacle; corolla tubular. Pistillate heads 
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axillary, below the staminate ; involucre closed, forming in fruit 
an ovoid or oblong indurated bur covered with hooked prickles, 
1 or 2-beaked, 2-celled, each cell containing 1 flower ; corolla none ; 
pappus none; style 2-cleft, its branches exserted through the 
beaks. 

Leaves iteltoid-ovate, their axils not spiny 1. X. Canadense. 

Loaves lanceolate, their axils bearing 3-divided spines 2. X. spinosutn. 

1. X. Canadense Mill., Gard. Diet. ed. 8, no. 2 (1768). 

COCKLEBTJB. 

About 6 dm. high: herbage scabrous: leaves deltoid-ovate or 
somewhat cordate, irregularly serrate or incised, often distinctly 
8-lobed, green on both sides, 6 to 12 cm. long, on petioles nearly 
as long: bur 2 to 2.5 cm. long, 1 to 1.5 cm. thick, pubescent or 
glandular between and on the lower part of the crowded prickles 
and bearing at apex a pair of strong beaks hooked or incurved 
at tip. 

A common weed along ditches and in waste places. Intro- 
duced from eastern North America. Aec. to Hoffmann,*® X. 
Canadense is not specifically distinct from A*, orientale L. 

2. X. spinosum L., Sp. PI 987 (1753). Spiny Clotbur. 

Stem puberulent, much branched : leaves lanceolate or ovate- 

lanceolate, acute or acuminate, 2 or 3-lobed or -cut, or the upper 
entire, narrowed at base into a short petiole, green above, white- 
pubescent beneath, 5 to 10 cm. long : by the sides of the leaves are 
borne yellowish 3-pronged spines 2 or 3 em. long: corolla pubes- 
cent with short rusty hairs : bur narrowly oblong, about 12 mm. 
long, sparsely beset with weak hooked prickles ; beaks inconspic- 
uous, only one of them spine-like. 

An occasional weed in waste ground; increasing rather rap- 
idly and far too common in some places. Probably a native of 
South America (aec. to Ascherson), but reaching us by way of 
Europe. 

-’B Hoffmann, in Engler & Prantl, Naturl. Pflanzenf. iv. abt. 6, 223 
(1890). 
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Tribe 5. HELIANTHEAE. Sunflower Tribe. 

42. BEBBIA Greene. 

Half-shrubby strongly scented xerophytes with green and 
nearly leafless intricately branched steins. Heads long-peduncu- 
late or two or three together terminating the branches, discoid. 
Bracts of the involucre in about 3 rows, obscurely striate. Bracts 
of the receptacle scarious, lanceolate, concave and partially en- 
folding the aehenes. Flowers homogamous, yellow. Achenes 
linear or turbinate, densely pubescent with long appressed hairs. 
Pappus of about 15 plumose bristles, longer than the achene. 

1. B. juncea (Benth.) Greene, Bull. Calif. Acad. i. 180 
(1886). Cajyhephorus junceiis Benth., Bot. Sulph. 21 (1844). 

Plant 5 to 10 dm. high, the woody portion with a smooth gray 
bark which becomes fibrous: herbage perfectly smooth in the 
typical form : leaves oppasite below, alternate above, very remote 
or almost none, linear (rarely oblong), sometimes with a few 
short lobes : involucre 4 to 8 mm. high ; outer bracts from oblong 
and obtuse to lanceolate and acute; inner bracts lanceolate, acute, 
brown or reddish In color. 

Western San Bernardino Co. to Lower California, in the 
Lower Sonoran Zone ; Cedros, Natividad, and Magdalena islands, 
off the coast of Lower California, and on the adjacent mainland, 
various collectors; canon of the Santa Ana River, Orange Co., 
Hall, no. 6729 ; Point of Rocks, near Riverside, Hall, no. 3803 
(peduncles minutely scabrous) ; Rubidoux ]\It., Riverside, S. 
Grout (peduncles smooth) ; City (Veek wash, near Highlands, 
San Bernardino Co., Ahrams, no. 2803. 

Var. aspera Greene, 1. c. B, aspera A. Nelson, Bot. Gaz. xxxvii. 
273 (1904). Herbage scabrous with upturned wdiite hairs, or 
these deciduous from the steins leaving only the pustule-like 
base. — Near Foster, San Diego Co,, Mrs. Brandcgce: San Jacinto 
River at west base of San Jacinto Mt., Hall, no. 2674 (w^cstern- 
most station for the variety, leaves and stems very rough) ; com- 
mon in sandy and stony places on the Colorado Desert, less 
common on the Mohave Desei*t and in eastern Inyo Co., east to 
Nevada and Arizona. 
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43. OALINSOOA R. & P. 

Annual herbs with opposite leaves and inconspicuous solitary 
or cyniose heads. Involucre nearly hemispheric, of few ovate 
thin and striate nearly equal bracts in 'two series and often some 
additional outer and much smaller ones. Ray-flowers 4 or 5, 
fertile, with 2 or 3-lobed white ligules, these often very small. 
Receptacle conical. Pappus of several broad paleae with fim- 
briate or almost plumose margins, or wanting in the ray-flowers. 

1 G. parviflora Cav., le. iii. 41, t. 281 (1794). 

Plant 2 to 6 dm. high, with slender ascending branches, leafy 
almost throughout: herbage more or less pubescent: leaves thin, 
ovat(‘ to lanceolate, acute, entire or serrate, 2 to 6 cm. long beyond 
the petiole: heads long-peduneulate, barely 4 mm. high: rays 
scarcely exserted : achenes black, turbinate, 4 or 5-angled : disk- 
pappus of 8 to 16 broad paleae nearly as long as the achene. 

Adventive in waste places at Los Angeles (near University 
Station, and at Vernon) whei*e its appearance was first made in 
1902, when it was collected by Greata, Braunton, Grant, and 
others. Native of Mexico and South America. 

44. BALSAMORHIZA Hook. Balsam Root. 

Low perennials with thick roots crowned by a tuft of radical 
leaves and several naked or few-leaved stems bearing one or 
several heads of yellow flowers. Bracts of the broad involucre 
either nearly equal or th(‘ outer ones foliaceous. Ray-flowers 
pistillate and with conspicuous ligules. Achenes destitute of 
pappus, thase of the disk 4-sided. 

1. B. deltoidea Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 351 
(1841). B. glahresccns Benth., PI. Ilartweg. 317 (1849). 

Herbage green and more or less scabrous throughout or some- 
what tomentose below and on the involucres: scapes 2 to 4 or 7 
dm. high: petiole of radical leaves stout, 1 or 2 dm. long; blade 
ovate or lanceolate, cordate at base, 1 to 2 dm. long, 8 to 15 cm. 
broad, the entire or serrate margins sinuate: eauline leaves few 
and small, lanceolate with narrowed base: outer bracts of the 
involucre commonly foliaceous, obtuse or acute, 1.5 to 4 cm. long; 
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inner bracts lanceolate, acute, 1 to 1.5 cm. long : rays 1.5 to 3 cm. 
long, 3-toothed at apex or entire. 

Principally in the Tipper Sonoran Zone: Mono Creek, Santa 
Barbara Co., Hall, no. 7797 ; near Manzana, Antelo})e Valley, Los 
Angeles Co., Dav)/; summit of Tejon Pass, Los Angeles Co. ; 
Teliachapi Valley, Kern Co.; north to British Columbia. 

It has been suggested-** that the (kilifornia plants commonly 
referred to this species should be separated from the ^‘true’^ B, 
ddtoidca of Oregon and Washington as a distinct geographical 
variety or specit's, because of their scabrous leaves and smooth or 
merely hirsute involucres. These variations, however, are not 
strictly geographic, some specimens from Southern California 
{Davij, no. 2185, etc.) now at hand exhibiting tomentose invo- 
lucres and scarcely scabrous leaves while some Oregon specimens 
{(UisicJx, no. 1679) have scabrous involucres and foliage; and 
jierhaps this latter form is typical B, deltoidca, which Xuttall 
described as “wholly green. 

45. WYETHIA Nutt. 

Perennial herbs with very stout roots crowned by a short 
caudex which bears a tuft of ample mostly entire leaves. Invo- 
lucre hemispheric or campanulate, its bracts in 2 or 3 series, the 
outermost often foliaceous and much enlarged, the innermost 
small and bract-like. Receptacle flat or nearly so; its bracts rigid, 
linear or lanceolate, either flattish or partially folded around the 
achenes. Flowers yellow (varying to wdiite in one species), fertile 
in both ray and disk, the latter perfect. Branches of the style 
in perfect flowers produced into subulate-filiform hispid append- 
ages. Achenes i)rismatic-quadrangular or in the ray triangular. 
Pappus firm and persistent, consisting of a crown of unequal 
scales, or with rigid awns at the angles. 

1. W. ovata T. & G., Emory's Kept. 143 (1848) ; Abrams, 
Bull. Torr. Club xxxii. 541 (1905). Not W, ovata Gray, Proc. 
Am. Acad. vii. 357 (1867), Syn. FI. i. pt. 2, 268 (1884), etc. W. 
coriaeea Gray, Proc. Am. Acad. xi. 77 (1876) ; Hall, Univ. Calif. 
Pub. Botany, i. 131 (1902). 

ao Coville, Contr. U. S. Nat. Herb. iv. 130 (1893). 
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Herbage densely toinentose, the leaves somewhat glabrate: 
stems leafy, 1 m, or less high, sometimes very short or almost 
none: leaves firm-coriaceous, entire, broadly ovate or oval, from 
1 to nearly 2 dm. long, on petioles of various lengths: heads 
short-penducled or subsessile, nearly hidden by the leaves : outer 
bracts of the involucre oblong-lanceolate, foliaceous, usually ex- 
ceeding the rays; inner bracts 1.5 to 2 cm. long: rays 5 to 9, 
barely 1.5 cm. long: pappus forming a crown about the summit 
of the acliene, variously cleft, the lobes sometimes awn-like, some- 
times broad and entire or fimbriate. 

In dry clayey soils at altitudes of 750 to 1400 m., in northern 
Lower California (Jul. 7, 1885, Orcutt), San Diego Co. (Laguna, 
Julian, Mesa Grande), and Riverside Co. (Palomar and San 
Jacinto Mts.). IMay-Jul. 

46. VIGUIERA IIBK. 

Ours shrubby plants with slender brittle stems and hispidu- 
lous-scabrous petioled leaves, at least the lower of which are 
opposite. Heads medium-sized, conspicuously pedunculate near 
the ends of the branches, the peduncles not thickened at summit. 
Bracts of the involucre herbaceous, imbricated, l^racts of the 
receptacle persistent and embracing the lightly compressed or 
4-angled disk-achencs. Ray-flowers yellow, neutral. Pappus of 
two awns or acute paleae, one to each principal angle of the 
achene, and two or more intervening short erose paleae on each 
side. 

Leaves lanceolate: involucre green: achenes sparsely pubescent 

1, r. laciniata. 

Leaves ovate: involucre cinereous: achenes densely villous: var. Parishii of 
2. F. deltoidea. 

1. V. laciniata Gray, Bot. Mex. Bound. 89 (1859). 

Stems leafy to summit, branching to form a round-topped 
bush 6 to 12 dm. high: herbage scabrous-pubescent, resinous: 
leaves from pinnatifid to nearly entire, lanceolate from a broad 
often hastate base, acute, 2 to 5 cm. long including the short 
petiole, the veins very prominent on the under side: involucre 
about 8 mm. high; outer bracts ovate with abruptly acuminate 
spreading tips ; inner bracts narrow, erect : rays 1 to 1.5 cm. long : 
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aehenes sparingjly pilose, glabrate : principal pappus-paleae, 
tapering into a slender awn shorter than the achene, obscurely 
denticulate throughout, deciduous, the intermediate scales erose 
or laciniate. 

Southwestern San Diego Co. and Lower California; common 
back of San Diego. 

2. V. deltoidea Parishii (Greene) Rose, Contr. U. S. Nat. 
Herb. i. 72 (1890). V, Parishii Greene, Bull. Torr. Club ix. 15 
(1882). 

A compact twiggy shrub 3 to 5 dm. high : leaves ovate, acute, 
short-petioled from the broad or truncate base, 1 to 3 (rarely 4) 
cm. long including petiole, coarsely serrate or nearly entire : heads 
on conspicuous nearly naked peduncles: involucre about 8 mm. 
high; outer bracts cinereous with a close pubescence, linear- 
lanceolate, loose; inner bracts linear, erect: rays 1 to 1.5 cm. 
long : achenes villous : awns of the pappus very slender, as long 
as the achene, obscurely chaffy at base, the intermediate scales 
erose or laciniate. 

San Luis Rey Mission, western San Diego Co., Apr., 1881, 
Parish^ no. 963 (type) ; Vallecito, western San Diego Co., Parish, 
no. 963 B; Mountain Spr. Grade, San Diego Co., Clcvcla/nd, no. 
366; occasional on benches and in canons across the Colorado 
Desert, various collectors; Providence Mts., Mohave Desert, Bran- 
degee; Lower California, Orcutt, Palmer, no. 250. 

V. RETicuLiATA Wats. has been collected only in Inyo Co. 
Somewhat like V, deltoidea Parishii but leaves “entire, canescent 
with soft appressed hairs above, prominently reticulated, and 
loosely tomentose beneath, not scabrous in any part.“-^ 

47. HELIANTHUS L. Sunflower. 

Stout coarse herbs with rough leaves, yellow mostly entire 
rays, and brownish purplish or yellow disk. Leaves mostly alter- 
nate but the lower or lowest commonly opposite. Heads middle- 
sized or large, hemispheric, solitary on the ends of the branches 
or in terminal cymes. Bracts of the involucre imbricated. Re- 
ceptacle flat or convex, its bracts persistent and embracing the 

Coville, Contr. U. S. Nat. Herb. iv. 130 (1893). 
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achenes. Ray-flowers neutral. Achenes thick, slightly com- 
pressed, 4-sided or elliptic in cross-section. Pappus of pointed 
paleae borne at the angles of the achene, often with very small 


intervening scales, all caducous. 

Annuals: receptacle flat or nearly so. 

Involucral bracts ovate, abruptly attenuate 1, H. annuus. 

Involucral bracts lanceolate, gradually attenuate. 

Foliage green: mountain species 2. H. petiolaris. 


Foliage white with a strigose pubescence: desert species 

3. H, tephrodes. 

Perennials: receptacle convex to low-conical. 

Outer bracts exceeding the disk, lanceolate or linear-subulate. 


Pappus-paleae slender-subulate 4. H. Parishii. 

Pappus-paleae broadly lanceolate 5. H. Calif ornirus. 

Outer bracts not exceeding disk, ovate, acute 6. H. gracilentus. 


1. H. annuus L., Sp. PI. 904 (1753). (Common Sunflower. 

Erect and simple or more or less branching, 5 to 30 dm. high : 

herbage rough-hispid : leaves petiolate, deltoid-ovate, serrate, the 
uppermost narrow and often entire : bracts of the involucre ovate, 
slenderly acuminate, ciliate: bracts of the receptacle 3-cIeft at 
apex, the middle lobe lanceolate and longer than the others : rays 
about 2 or 3 cm. long. 

Common along roadsides and in waste places throughout 
western North America. 

2. H. petiolaris Nutt., Journ. Phila. Acad. ii. 115 (1821). 

Slender plant with simple or branched stems, 3 to 9 dm. high r 

herbage scabrous to sparsely strigose-pubcscent : leaves lanceo- 
late, acute, entire or nearly so, the blades about 5 cm. long, nar- 
rowed to the petiole or the lower with broad base : involucre 1 to 
1.5 cm. high; its bracts lanceolate-acuminate, merely scabrous or 
obscurely eiliate, sometimes eanescent at base but not villous: 
bracts of the receptacle 3-eleft at apex; middle lobe lanceolate, 
much longer than the others, somewhat hispid ; rays about 2 cm. 
long. 

Fredalba Park, in the Transition Zone of the San Bernardino 
Mts., Miss Nora Pettibone, acc. to Parish; generally distributed 
in western North America. 
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3. H, tephrodes Gray, Bot. Mex. Bound. 90 (1859) and Syn. 
FI. i. pt. 2, 450 (1886) (where complete synonymy). 

Slender, erect, the commonly simple stem 3 to 6 dm. high: 
herbage whitened with a dense hispidulous or strigose pubes- 
cence; blade of the main cauline leaves ovate-lanceolate, entire, 
2.5 to 4 cm. long, tapering to the petiole; uppermost leaves ob- 
long to linear: heads short-peduneled in terminal clusters and 
solitary in axils of upper leaves : involucral bracts oblong-lanceo- 
late, acute : rays large for the size of the head (2 or 3 cm. long) : 
disk-achenes silky-pubescent (at least above), the long hairs 
nearly equalling the slender caducous paleae of the pappus. 

Lower Sonoran Zone of the Colorado Desert, south into So- 
nora; rare: “Mirasol de Monte, in the Californian desert of the 
Colorado, in sandy places by the road-side; October, 1855, 
Schott/^ acc. to Gray; in sand at Palm Springs, Colorado Desert, 
1882, Parish, no. 1212 (duplicate type of Gijmnolomia cncclioides 
Gray) ; Colorado Desert, 1889, Wright, no. 1750. 

4. H. Parishii Gray, Proc. Am. Acad. xix. 7 (1883) ; David- 
son, Bull. So. Calif. Acad. ii. 30 (1903). 27. Oliveri Gray, Proc. 
Am. Acad, xx, 299 (1885). 

Tall and stout, 2.5 to 5 m high, with tJiiek tuber-like roots: 
pubescence extremely variable ; the stems glabrous to short-hispid, 
sometijnes tomentose near the heads; the leaves strigose or sca- 
brous on the upper surface, strigose to densely white-tomentose 
beneath ; the involucre more or less caneseent : leaves lanceolate, 
acuminate, tapering to a short petiole, entire or nearly so, the 
margins inclined to be revolute, 10 to 25 cm. (or more?) long, 1 
to 2 or 3 cm. wide: heads short-peduncled, the peduncles com- 
monly exceeded by the upper leaf-like bracts : involucre 10 to 18 
mm. high, its bracts linear-subulate: chaff of the receptacle with 
abrupt densely ciliate tips; rays 2 to 3.5 cm: long: disk-corollas 
with a villous ring above the short proper tube, or this wanting 
in flowers from the same head : achenes glabrous : pappus-paleae 
linear-subulate, 4 mm. or less long. 

In wet places; near San Bernardino; low ground near Los 
Angeles; Cienaga, near Santa Monica; probably also along 
Spring Brook, near Riverside. The excellent specimens recently 
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collected by Parish, Oreata, Braunton, etc., as well as the cultural 
experiments carried on by Dr. Davidson (1. c.) furnish conclusive 
evidence that H. Parishii and H. Oliveri are in no way distinct. 
My own no. 2612 from Strawberry Valley, San Jacinto Mt., may 
belong here, or may be a form of H. Califomicus, but is much too 
immature to be positively determined. 

5. H. Califomicus DC., Prodr. v. 589 (1836). 

Erect, 1 to 3 m. or more high, with somewhat tuber-like roots, 
the stems scabrous only toward the inflorescence : leaves scabrous 
on both sides, lanceolate or linear-lanceolate, some of the lower 
ones ovate, usually entire, 1 to 2 dm. long including the petiole : 
heads in a terminal cymose panicle, the peduncles leafy-bracteate : 
proper involucre 10 or 12 mm. high ; bracts imbricated, lanceolate, 
the outer ones tapering into spreading tail-like tips and some- 
times 1.5 or 2 cm. long, all scabrous : receptacular bracts obtuse : 
rays about 15 to 20, 2 cm. or more long : achenes glabrous : pappus 
of 2 or 3 lanceolate paleae. 

National Ranch, San Diego, JuL, 1899, and Tehachapi, Mrs. 
Brandegee ; along streams to middle California. 

6. H. gracilentus Gray, Proc. Am. Acad. xi. 77 (1876). 

Rather strict, erect, 6 to 12 dm. high, the stems rough-his- 

pidnlons or becoming smooth above : leaves short-hispid on both 
sides, entire or obscurely denticulate; the lower cauline ovate- 
lanceolate, contracted to a short margined petiole, 15 cm. or less 
long ; the upper ones narrowly lanceolate or linear, entire : heads 
terminal on the elongated branches of the inflorescence; the 
peduncles much exceeding the upper leaves: involucre 7 to 10 
mm. high, shorter than the disk; the bracts imbricated, ovate, 
either abruptly or gradually contracted to the acute apex, all 
puberulent and the outer commonly ciliolate : receptacular bracts 
with pubescent obuse or acute tips: rays 12 to 16, 2 to 2.5 cm. 
long. 

In dry gravelly or rocky soil on hillsides and in canon bot- 
toms of the Upper Sonoran Zone west of the mountains, from Mt. 
Gleason and Newhall, Los Angeles Co., to Ramona, San Diego Co. ; 
near Claremont, Baker, nos. 3692, 4719; etc. 
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48. ENCELIA Adans. 

Herbs and low shrubs confined to the western part of North 
and South America. Leaves 3-nerved from the base, entire or 
remotely toothed. Heads on nearly naked peduncles, ours with 
showy yellow rays and yellow or purple disk. Ray-flowers neu- 
tral. Disk-achenes flat, in our species obovate or cuneate and 
with conspicuously ciliate margins, the sides either smooth or 
pubescent in the same species. Pappus none, or of 1 or 2 slender 
awns in some species. 


Synopsis op the Species. 

Perennials, the stems woody at least below. 

Peduncles pubescent: heads solitary, terminating elongated simple 
branchlets which are leafy or bracteate below. 

Involucre densely white- villous, 30 to 15 mm. high: rays 1.5 to 3 
cm. long: disk purple, the corolla-lobes either pubescent or 

glabrous: leaves green 1. E. Calif arnica. 

Involucre canescent, 5 to 10 mm. high: rays 3 to 1.5 cm. long or 
none: disk yellow, the corolla-lobes pubescent: leaves green 

to white- tomentose ‘J. E, frutescens. 

Peduncles smooth, glabrous: heads in cymes, the ultimate branches 
(peduncles) of which are relatively short and naked: involucre 
sparsely pubescent, 5 to 8 mm. high: rays 1 to 1.5 cm. long: disk 

yellow, the corolla-lobes glabrous: leaves whitetomentose 

3. E. farinosa. 

Annual or biennial herbs (root of no. 5 unknown). 

Heads radiate: involucral bracts acuminate, white-setose 

4. E, eriocephala. 

Heads discoid : involucral bracts obtuse or merely acute, viscid 

5. E, viscida, 

1. E. Californica Nutt., Traus. Am. Philos. Soc. ser. 2, vii. 
357 (1841). 

Slender spreading stems 6 to 10 dm. high, shrubby only below, 
usually growing in clumps of considerable size: leaves ovate to 
lanceolate, acute, 2 to 6 cm. long, narrowed to the petiole, green, 
minutely scabrous or glabrate : heads solitary, terminating elong- 
ated nearly naked pubescent peduncles : involucre densely white- 
villous, 10 to 15 mm. high: rays 16 to 30, 1.5 to 3 cm. long: 
disk purple, 1.5 to 2.5 cm. broad: corolla-lobes either smooth or 
pubescent. 
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Common on dry hillsides of the Upper Sonoran Zone through- 
out Southern California, except on the desert; much resembling 
Helianthns gracilentus in external characters. 

This species connects with E. frutescens through forms from 
Lower California in which the leaves, heads, and rays are all 
much reduced in size. Specimens of these southern forms have 
been repeatedly distributed as E, frutescens but their long-villous 
involucres and purple disk-flowers are exactly those of E. Cali- 
fornia. A teratological form occurs at San Diego, first noticed 
by Mrs. Brandegee, in which the ligules of the ray-flowers are 
often deeply cleft. Both normal and abnormal floAvers are com- 
monly found in the same head. 

2. E. frutescens Cray, Proc. Am. Acad. viii. 657 (1873). 
Smsta fruteseens Cray, Bot. Mex. Bound. 89 (18e59). 

A round-topped bushy shrub 6 to 12 dm. high, the stems com- 
monly Avhitened by a rough cinereous pubescence : leaves 1 to 2.5 
cm. long, ovate to cblong or elliptic, narrowed to a short petiole, 
hispidulous-seabrous on both sides, or even cinereous-pubescent : 
peduncles rather long, terminating leafy branchlets, scabrous: 
involucre white-hispid, 5 to 10 mm. high: rays few in number 
and 1.5 cm. or less long or lacking: disk-flowers yellow, with pu- 
bescent teeth : pappus of 2 delicate long- villous awns or wanting. 

Chiefly of the Desert Area, but extending from San Jacinto, 
Riverside Co , and the Greenhorn Mts., Kern Co., to Anzona and 
Utah. 

As here characterized, this species includes a number of very 
perplexing forms. Certain of these have been recognized as dis- 
tinct species, but the transitions between them are so gradual that 
a specific segregation seems inadvisable at present. It is pos- 
sible, moreover, that some of these forms are of hybrid origin, 
since certain of them exhibit characters of E, Californica, others 
of E. farinosa. E. frutescens is best distinguished from the 
former by the shorter and canescent (never villous) hairs of the 
involucre and by the yellow disk ; from the latter by its inflores- 
cence and by the scabrous peduncles, ^he pappus is character- 
istic when present. The typical form, as first described by Gray, 
has scabrous and green leaves which are oblong or narrower, and 
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discoid heads. It is represented by such collections as: Sheep- 
Hole Mts., Mohave Desert, Hall, no. 6055; Bagdad, Mohave 
Desert, Brandegee; Canon Springs and McCoy Wash, Colorado 
Desert, Hall, nos. 5859, 5939; Cariso Creek, Colorado Desert, 
Brandegee; Foothills Station, California, Lemmon, no. 51 ; Ord 
Mts., Mohave Desert, Hall & Chandler, no. 6825; Pananiint 
Valley, Inyo Co., Hall & Chandler, no. 6906; California State 
Survey (locality not given) ; Peach Springs, Arizona, Jul., 18S9, 
Gnenc (leaves ovate-oblong). The remaining material of E. fru- 
tescens now at hand may be segregated into the following forms- 

f. radiata Hall, form. nov. Leaves ovate, rather large, sca- 
brous and green : heads radiate. — Northern Arizona, Apr., 1893, 
Wilson; Grand Canon, Arizona, Grant, no. 396; S.E. Utah, May, 
1892, Miss Eastwood. 

f. ovata Hall, form. nov. Leaves ovate, rather large, sca- 
brous and green : heads discoid. — Signal Mt., Colorado Desert, 
Ahrams, no. 3156; near Tucson, Arizona, May 8, 1884, Pringle; 
^ Palmetto Springs,” Stephens, no. 53. 

f. Virginensis (A. Nelson) Hall, comb. nov. E, Virgmensis 
A. Nelson, Bot. Gaz xxxvii. 272 (1904). Leaves ovate, rather 
large, cinereous with a rough pubescence: heads radiate: outer 
involucral bracts linear-lanceolate. — Southern Nevada, Goodding, 
no. 666 (type number of E. Virgenensis) ; near St. George, Utah, 
Parry, no. 142; Inyo Co., Hall cf* Chandler, no. 6903 (approach- 
ing f. Actoni in pubescence). 

f. Actoni (Elmer) Hall, comb. nov. E. Actoni Elmer, Bot. 
Gaz. xxxix. 47 (1905). Leaves ovate, large, whitened by a soft 
pubescence: heads large, radiate: outer involucral bracts ovate- 
acuminate. — Acton, Los Angeles Co., Elmer, no. 3724; Greenhorn 
Range, Kern Co., Hall Babcock, no. 5091; Antelope Valley. 
Davy, no. 2643 ; Cabazon, Riverside Co., Dr, R, J. Smith, no. 302 : 
Inyo Co., May, 1892^ Brandegee (peduncles soft-pubescent) ; 
Walker Pass, Coville & Funston, no. 1020; Olancha, Pnrpus, no 
1976; Inyo Co., Bixford, also Austin, no. 30; Providence Mts. 
May 30, 1902, Brandegee; Inyo Co., Purpus, no. 5383, also Hall 
rf- Chandler, nos. 7062, 7217, 7308; Ord Mts., Hall & Chandler. 
no. 6812; San Jacinto, Hall, no. 2007; Utah, Jones, no. 5195; 
Nevada, Shockley, no. 540. — This form approaches E. farinosa 
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in foliage and pubescence but has an entirely dilferent inflores- 
cence, the simple scabrous peduncles terminating leafy branchlets. 

3. E. farinosa Gray, Emory Eept. 143 (1848). Incienso. 

Plant 3 to 5 dm. high, commonly with a distinct trunk-like 

stem, the numerous short branches forming a round-topped leafy 
bush from the summit of which arise the long-stemmed cymes: 
leaves broadly ovate, acute or obtuse, 2 to 5 or 10 cm. long, nar- 
rowed to the petiole, whitened by the dense silvery tomentum: 
heads cymose, the branches of the cyme perfectly smooth and 
naked except for a few minute bracts : involucre rather sparsely 
pubescent, 5 to 8 mm. high: rays 8 to 18, 1 to 1.5 cm. long: disk 
yellow, 1 or 2 cm. broad: lobes of disk-corollas glabrous: pappus 
none. 

Plentiful in the San Bernardino Valley, thence south to 
western San Diego Co. and Lower California, east into Arizona, 
and north to Death Valley: very common on benches and low 
mountains of the Colorado Desert, probably much less common 
on the Mohave but not rare at Newberry and collected near Death 
Valley by Coville: chiefly in the Lower Sonoran Zone. In Lower 
California this plant is known as Incienso because of the custom 
of collecting and burning the resinous exudation as an incense in 
the churches.*® This cognomen may well be accepted as its 
common name. 

4. E. eriocephala Gray, Proc. Am. Acad. viii. 657 (1873). 
Simsia canescens Gray, PI. Pendl 85 (1849) ; not Encelia canes- 
cens Cav., Ic. i. 45 (1791). Desert Sunflower. 

Annual, from 1 to fully 6 dm. high, usually with several erect 
branches from the base: herbage hirsute with long white hairs, 
rarely glabrate above : leaves mainly toward the base, 3 to 10 cm. 
long, ovate or lanceolate to obovate, acute, narrowed to the short 
margined petiole, few-toothed or entire: heads 1 to several, on 
short peduncles terminating long leafless branches or more numer- 
ous in an open panicle : involucre 7 to 10 mm. high, its lanceolate- 
acuminate bracts green but the margins and base very white with 
a long villous pubescence: rays variable, commonly 12 to 16 in 
number and 1 or 2 cm. long : pappus of 2 stout awns, continuous 


28 Brandegee, Zoe i. 83 (1890). 
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with the margins of the achenes, much thickened below and about 
as long as the disk-corollas. 

Very common in sandy soil of the Ix)wer Sonoran Zone on 
both the Colorado and Mohave deserts, where large areas are 
rendered brilliant by its showy yellow heads in good seasons ; east 
into Arizona and Nevada. 

5. E- viscida Gray, Proc. Am. Acad. xi. 78 (1876). 

Somewhat branching, 3 to 6 dm. high, leafy up to the usually 
short simple peduncles: herbage viscid-glandular and hirsutely 
villous: cauline leaves 6 to 8 cm. long, ovate to oblong, obtuse or 
acute, clasping, entire or more often sharply toothed: involucre 
12 to 15 mm. high and fully as broad: achenes narrowly cuneate, 
truncate between the awns. 

Near Campo in the mountains of southern San Diego Co., 
Palmer, acc. to Gray, Parish, no. 242; Abrams, no. 3633, Brande- 
gee; Lower California. Lower leaves and base of stem unknown. 

49. VERBESINA L. 

Ours erect branching annuals with simple dentate or entire 
leaves. Heads on more or less elongated peduncles. Involucre 
hemispheric or campanulate, its ovate to linear bracts in several 
series. Receptacle usually conical; its bracts concave, folded 
about the outer edge of the achenes. Both disk and ray yellow in 
our species. Achenes strongly compressed laterally, usually ob- 
long or obovate, winged on each edge. Pappus of two awns, one 
to each edge of the achene. 

Leaves sessile, green on both sides 1. V, dissita. 

Leaves petioled, canesoent at least beneath. 

Disk-achenes broadly winged, pubescent : var. cxauriculata of 

2. F. encelioides, 

Disk-achenes narrowly winged, glabrate 3. F. australis. 

1. V. dissita Gray, Proc. Am. Acad. xx. 299 (1885). 

Tall, probably from a suflPrutescent perennial base: herbage 
green and nearly glabrous, only the leaves obscurely scabrous and 
the involucres cinereous : leaves thin-membranous, remote, mostly 
opposite, sessile or short-petioled, ovate, serrate or entire, 4 to 8 
cm* long: heads short-peduncled, few in a terminal panicle: in- 
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volucre about 1 cm. high, equalling or shorter than the disk ; its 
bracts linear-lanceolate, acute or the outer very obtuse : achcnes 
nearly glabrous, the body oblanceolate, 1 cm. long; wings narrow 
at base but becoming very broad above, the whole fruit therefore 
obovate : pappus-awns slender, longer than the body of the achene, 
the base coales(*ent with the wing. 

Near Arch Beach, Orange Co., May, 1903, Mrs, M. F. Brad- 
shaw; Dobbs Camp, Mill Creek Canon, San Bernardino Mts., at 
2200 in. alt. (Transition Zone), Bev. Geo. lioherison (det. by 
Dr. B. L. Robinson) ; Sauzal, Lower California, Orcutt; first 
collected at All Saints Bay (Ensenada), Lower California, by 
Orcutf, no. 1233. 

2. V. encelioides exauriculata Rob. & Groenm., Proc. Am. 
Acad, xxxiv. 544 (1899). 

Three to 6 dm. high, from a straight taproot, cinereous or 
canescent : leaves whitened below with appressed hairs, green and 
somewhat scabrous above, narrowly to broadly ovate or cordde; 
the blade mostly 5 to 10 cm. long, commonly dentate with salient 
teeth ; petioles slender, or those of the upper leaves provided on 
each side with a wing which broadens at base into a semi-ovate 
auricle: outer involucral bracts oblong or lanceolate, about 1 cm. 
long: rays 12 to 15, deeply tridentate, about 1 cm. lonu, often 
orange-colored : achenes rather densely pubescent, obovate, 
broadly winged; the wings becoming corky -thickened, obtuse at 
apex: awns of the pappus short, setiform. 

Fairly common on low ground from San Fernando, Los An- 
geles, and San Bernardino to Colorado and Mexico. Probably 
an introduced plant with us. This variety can be distinguished 
from typical V. encelioides only by the complete or partial reduc- 
tion of the auriculate expansions at the base of the petiole and 
by the broad summit of the wings to the achenes. Specimens 
with none of the petioles at all dilated at base have involucres 
considerably longer than the disk, 

3. V. australis (H. & A.) Baker, in Mart., FI. Bras. vi. pt. 3, 
215 (1884). Ximenesia microptera DC., Prodr. v. 627 (1836). 
X. australis H. & A., in DC., 1. c. vii. 291 (1838). Not Verhesina 
microptera DC., Prodr. v. 616 (1836). 
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Herbage cinereous throughout except the upper surface of the 
leaves, this green and only strigose-pubescent : leaves ovate, sa- 
liently toothed, the larger ones 10 cm. or more long, the petioles 
of only the narrow uppermost ones auriculate-dilated at base: 
involucral bracts lanceolate, acute, 8 to 10 mm. long, shorter than 
the disk: ligules orange-colored, tridentate, 1 to 1.5 cm. long: 
achenes narrowly obovate, sparsely pubescent, glabrate; wings 
narrow or almost none except at the summit : awns of the pappus 
short, setiforni. 

Oxnard, Ventura Co., 1901, Davy, no. 7818; Mexico, Chile, 
Argentine, etc. 


50. COREOPSIS L. 

]\Iostly herbaceous plants, a few species shrubby. Heads 
medium-sized or large, long-peduneled, solitary or in loose cymes. 
Involucre double ; bracts of the inner series 8 to 12, erect, mem- 
branous; bracts of the outer series 5 to 8, narrow, loose and folia- 
ceous. Flowers of both ray and disk yellow in our species and 
the ray-rtowers either pistillate or neutral. Achenes flat to meni- 
scoidal, linear-oblong to oval, the margins either smooth or ciliate 
or winged. Pappus none or of bristles, scales, or teeth proceeding 
from the angles of the achene. 

The species here described all fall into the section Leptosyne, 
characterized by a single character, namely, a thickened or hairy 
ring around the upper part of the corolla-tube of the disk-flowers. 
As a genus, Leptosyne was first assigned the additional character 
of passessing pistillate and usually fertile ray-flowers, but Dr. 
Cray, in extending it to include his genus Pugiopappus, in which 
the ray-flowers are often neutral and usually infertile, left only 
the annular swelling of the disk-corollas to separate Leptosyne 
from Coreopsis. There are, moreover, certain species, described 
under Leptosyne,-®; in which the ray-flowers are fertile and the 
disk-corollas destitute of the annulus. In L. Mexicana (Jray,®^ 
the ray-flowers have fertile achenes and the disk-corollas a mere 
trace of the annular swelling. Since there is no habital differ- 

xnsularis Brandegee, Eryth. vii, 5 (1899). 
sox. pinnaia Bob., Proc. Am. Acad, xxvii. 176 (1892). 

31 Gray, in Wats., Proc. Am. Acad. xxii. 429 (1887). 
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ence of importance, I follow Benthain & Hooker and Hoffmann®* 
in disposing of Leptosyne as a section of Coreopsis. 

Annuals: clisk-aclienes cither thickened ami corky-winged or conspicuously 
eiliate. 

Pappus none- disk-achenes corky-winged . - . 11. C. Douglasxu 

Pappus of 2 linear avvns: mature disk-aebenes ciliate with long hairs. 
Outer bracts of the involucre linear 2. C. Btgelovtt, 

Outer bracts of the involucre broadly ovate 3. C. calhopsidea 

Perennials* achenes glabrous^ flat, narrowly winged. 

I^e<luncle8 scattered, 1.5 dm. or more long: rays 3 cm. long 

4. C. mantima. 

Peduncles eorymbosely clustered, mostly less than 1.5 dm. long- rays 2.5 
to 3 cm. long 5. C. gtgantea, 

1. C. Donglasii (DC.) Hall, comb. nov. Leptosyne Douglasu 
DC., Prodr. v. 531 (1836). L. Califonnca Nutt., Trans. Am. 
Philos. Soc. ser. 2, vii. 363 (1841). L, Sewberryi Cray, Proe. 
Am. Acad. vii. 358 (1868). 

Stems scapose, 1.5 to 4 dm. high, simple and inonoeephalons, 
usually several from the slender taproot and ascending, some- 
times few or solitary, then slender and erect: leaves mostly in a 
dense basal tuft, 3 to 10 (or 15) em. long, filifonn-linear and 
entire or more commonly 2 to 3-partcd into slender lolies : bracts 
0 ^ the outer involucre linear, 5 to 7 mm long ; inner involucre of 
ovate scarious-margined bracts: rays commonly 1 cm. long but 
much reduced in depauperate plants, yellow, or not infre((ueutly 
white on the upper third: ring of disk-corollas usually distinctly 
bearded : achenes of both ray and disk olKivate with broad ings 
which become corky in age, also corky-ridged down the inner face, 
rough with short rigid hairs: pappus represented by a minute 
eiip-like border terminating the acliene. 

T^lains and foothills almost throughout the Lower and Upper 
Sonoran zones of Southern California, particularly common went 
of the mountains, often beneath chaparral and then much re- 
duced in size and delicate Mar.-May. There is a seashore form, 
plentiful along the coast of San Diego Co., with short thick leaves 
in a dense basal cluster, stout stems, and large heads. It corre- 

Hoffmann, in Engler a Prantl, Nattirl. PflanEeaf, iv. abt. 6. 248 
(1890). ' 
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sponds to the seashore forms of Chaenaciis gldbriuecula, Baeria 
chrysostoma, etc. 

2. 0. Bigelovii (Gray) Hall, comb. nov. Pugiopappm Bige- 
lovii Gray, Pacif. R. Kept. iv. pt. 5, 104 (1857). P. Breweri 
Gray, Proc. Am. Acad. viii. 660 (1873). Leptosyne Bigelovii 
Gray, Syn. FI. 1. pt. 2, 300 (1884). 

Stems several or numerous, from an annual root, 2 to 4 dm. 
high except in depauperate specimens, commonly simple and 
scape-like but often branching and leafy below : leaves 5 to 10 cm. 
long, 2 to 3-parted into linear lobes : outer involucre of narrowly 
linear loose bracts; inner involucre 8 to 10 mm. high, its bracts 
broadly ovate, erect ; rays 1 to 2 cm. long : ring of disk-corollas 
beardless : ray-achenes with narrow callous-winged margin ; disk- 
achenes oblong, the villous marginal hairs conspicuous: pappus- 
paleae 2, broadly oblong, erose-margined, half as long as the 
achene. 

Western portion of the Desert Area and warm places west of 
the mountains in northern Los Angeles Co. and in Ventura and 
Santa Barbara counties: Palm Springs, on the Colorado Desert, 
and Morongo, on the Mohave Desert, north to Kern and Inyo 
counties ; particularly abundant on gravelly slopes around Ante- 
lope Valley in Apr. and May; the westernmost station is probably 
Zaca Lake Forest Reserve, Santa Barbara Co., Miss Eastwoody 
no. 585. — Rays commonly deep yellow throughout but in speci- 
mens from Elizabeth Lake they are intense yellow on the lower 
half, pale yellow on the upper half, the difference being especially 
noticeable in age when the upper portion fades to white. 

3, 0. oalliopsidea (DC.) Gray. Bot. Mex. Bound. 90 (1859). 
Agarista calliopsidca DC., Prodr. v. 569 (1836). Leptosyne 
oalliopsidea Gray, Syn. FI. i. pt. 2, 300 (1884). 

Branching and leafy below, 3 to 6 dm. high: bracts of the 
outer involucre broadly ovate, conspicuously shorter than the 
oblong-ovate inner ones; rays cuneate-obovate, commonly 2 cm. 
long and 1 cm. wide, 15 to 20-nerved: ring of the disk-corolla 
pubescent: achenes of the ray and outer disk-flowers oval, flat, 
glabrous ; central achenes cuneate-oblong, long-villous on the mar- 
gins and inner face ; pappus-paleae 2, linear, nearly as long as the 
achene. 
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On the Mohave Desert at the base of Fremonts Peak, San 
Bernardino Co., Hall & Chandler, nos. 6868, 6869 ; Mohave Sta- 
tion, Kern Co., Pringle (in a dwarf form) ; between Manzana and 
Cuyama, in southeastern San Luis Obispo Co., Miss Eastwood; 
north to middle California. 

4. 0. maritima (Nutt.) Hook, f., Bot. Maj?. t. 6241 (1876). 
Tuchcrmannia maritima Nutt., Trans. Am. Philos. Soc. ser. 2, 
vii. 363 (1841). Leptosyne maritima Gray, Proc. Am. Acad, vii, 
358 (1868). 

Stems fleshy-herbaceous, spreading, much branched, the plant 
3 to 8 dm. high: leaves two or three times pinnately divided into 
linear lobes; these .5 to 1 cm. long in the upper leaves, often 3 cm. 
in the lower: heads large (disk 2.5 or 3 cm. broad), on naked 
I>eduncles 1.5 dm. or more long: outer involucre of ovate or 
oblong herbaceous bracts ; inner involucre of longer oblong bracts 
which approach the rays in texture and color: rays 16 to 20, 
about 3 cm. long: ring of disk-eorollas beardles.s: aehenes oblong 
with thin narrow wings, glabrous: pappus commonly none, rarely 
1 or 2 short awns. 

Coa.st of San Liego Co. and northern Lower California, and 
on the adjacent islands, t^lltivated for its handsome foliage and 
showy flowers. 

5. 0, gigantea (Kell.) Hall, comb. nov. Lepiosym gujanica 
Kell., Proc. Calif. Acad. iv. 198 (1873). 

Robust fleshy-woody trunks erect, 3 to 12 or even 20 dm. high 
and often 1 dm. or more thick; primary branches distant, hori- 
zontal or ascending, leafy only towards the ends: leaf-divisions 
filiform, from very short to 5 cm. or more long, var>'ing between 
these extremes from year to year on individual plants: heads 
medium-sized (disk about 2 cm. broad) on cymosely clusteriHl 
peduncles 1.5 dm. or less long: outer involucre of oblong or lan- 
ceolate bracts; inner bracts longer, oblong, yellowish, the mid- 
nerve prominent toward the base : rays 10 to 16, 2.5 to 3 cm. long r 
ring of disk-corollas beardless: aehenes narrowly oblong, mar- 
gined, glabrous : pappus none. 

Near the coast from Los Angeles Co. to San Luis Obispo Co, 
(probably further north) and on the adjacent islands. I have 
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seen the following: Dume Point, Los Angeles Co., Mar., 1898, 
Barber, no. 372;®* foothills east of Hueneme, Ventura Co., 1894, 
Wright; Point Sal, Santa Barbara Co., 1892, Jared, and May, 
1896, Mies Eastwood; Santa Cruz Island, 1886, Greene, and 1888, 
Brandegee; Santa Catalina, Santa Barbara, and San Nicolas 
islands, Mrs. Trask; Santa Rosa Island, Harford; San Miguel Isl- 
and, 1903, Beck. Labels accompanying Mrs. Trask’s specimens 
state that the heads are sometimes discoid and that the rays, when 
present, are •sometimes pale yellow’ at the tip. 

The longevity of plants growm in the Botanic Garden at 
Berkeley is 4 to 6 years. When removed from the ground and 
placed in a dry room, they continue to send forth leaves and 
flowers for several weeks, this being possible because of the thick 
stems which apparently act as storage reservoirs. 

51. BIDENS L. Beggar Ticks. 

Herbs with toothed, pinnatifid, or pinnately compound op- 
posite leaves. Heads many-flowered, solitary racemose or pan- 
icled. Ray-flow’ei's mostly neutral or wanting. Involucre dou- 
ble, the inner bracts membranous and more numerous than the 
outer ones. Chaff of the receptacle flat or merely concave. 
Disk-acheiics obcompressed, or slender and 4-sided, crowmed 
with 2 to 4 rigid persistent retrorsely barbed aw’iis. 

lieavcs simple: rays showy, yellow 1. B. expanm. 

Leaves compound: rays none or inconspicuous 2. B. 

1. B. expansa Greene, Pitt. iv. 266 (1901). B. sveciosa 

Parish, Zoe v. 75 (1900) ; not B. speciosa Gardn., in Hook. Lond. 
Journ. Hot. iv. 126 (1845). Water D.msy. 

Perennial by stolons, the stems decumbent at base but soon 
erect and 1 to 12 dm. long: herbage glabrous throughout: leaves 
1 to 2 dm. long, lanceolate, acuminate, narrowed to the connate 
base, evenly sub-serrate with short callous-tipped teeth : heads on 
stout peduncles, erect in flower, nodding in fruit : outer involuc- 
ral bracts 4 to 8, linear-oblong, from nearly equalling to much 
exceeding the disk, serrate w’hen foliaeeous; inner bracts 8, 

First reported from Dume Point, or Point Dumas,” by Dr. H. E. 
Basse, .Bull, Torr. Club xxiv. 448 (1897). 
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broadly ovate, membranous, striate with dark lines: ra3rs about 
8, golden yellow, 2 or 3 cm. long by about 1 cm. broad, entire 
or minutely toothed at apex : mature achenes black, flat, 1-nerved 
on each side, retrorsely barbed on the margins: pappus of 2 
retroisely barbed awns, 3 mm. long, and often a third awn half 
as long. 

A handsome aquatic, blossoming in the summer and autumn, 
fairly common in shallow streams from San Bernardino to Los 
Angeles and perhaps further north : near San Bernardino, Parish, 
no. 4598; near Riverside, Koethen; Pomona, Baker , no. 3727; 
Los Angeles River and Oak Knoll, Braunion, nos. 576, 665, 728; 
Baiioua Marshes, Chandler, no. 2029. 

2. B. pUosa L., Sp. PL 832 (1753). 

Annual, 5 to 10 or 15 dm. high, usually branched from the 
base: herbage from pilose-pubescent to nearly glabrous: leaves 
pinnate ; leaflets 3 to 5, ovate, serrate, 1.2 to 2.5 cm. long : heads 
about 1 cm. broad, sc*attered, the peduncles commonly 2 to 6 cm. 
long: rays usually none, small and yellowish-white when present: 
achenes linear, tetragonal, about 1 cm. long, marked with scat- 
tered ascending barbs : pai)pus of 2 to 4 retrorsely barbed awns. 

A native of the tropics; frequent in Southern California as a 
weed. 

52. MELAUPODIUM L. 

Herbaceous plants with ample opposite leaves. Heads 
medium-sized, in leafy-bracted cymes or panicles. Outer in- 
volucre of several loose often foliaceous bracts; inner involucre 
of smaller bracts each completely enclosing a marginal achene 
with M'hich it is deciduous as a pericarp-like accessory covering. 
Rays yellow or white. Disk yellow, of hermaphrodite-sterile 
flowers. Pappus none. 

1. M. perfoliatmn (Cav ) HBK., Nov. Gen. & Spec, iv, 274 
(1820). Alcinia perfoliata Cav., Ic. i. 10, t. 15 (1791). 

A coarse widely branched annual, commonly 10 or 12 dm. 
high: leaves 2 dm. or less long, scabrous, broadly ovate, acute, 
contracted below as if into a winged petiole, connate around the 
stem in pairs, the margins dentate: heads on slender pedoneles: 
bracts of the outer involucre 1 to 1,6 cm. long, united at base. 
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Waste places at Los Angeles, where it has been introduced 
from Mexico. 

Gymnolomia MiriiTiFLORA (Nutt.) B. & H. A few specimens 
have been collected at Los Angeles by Dr. Davidson, and near 
Santa Monica by Dr. Hasse. At neither place has the species 
reappeared and it can therefore scarcely be admitted to our 
flora.®^ Herbaceous branched perennial, 3 to 6 dm. high, with 
a rough herbage : leaves linear or lanceolate, mostly entire : rays 
showy, yellow: achenes smooth, without pappus. An extreme 
form with very narrow revolute leaves and slender stems, segre- 
gated as G. Ncvadensis by A. Nelson,®® occurs in Southern Ne- 
vada and reaches the Argus Mts. of Inyo Co.. California, where 
collected by Purpus, no. 5025. 

Tribe 6. MADIEAE. Tarw^eed Tribe. 

53. MADIA :Mo1. Tarvteed. 

Erect annual and perennial herbs (one Mexican species 
shrubby), often glanular-viscid and heavy-scented. Leaves ah 
ternate (at least the upper), entire or serrate. Flowers yellow, 
opening in the evening and closing before noon of the next day. 
Involucre angled by the carinate or almost conduplicate bracts, 
the.se in 1 series, each completely enfolding its ray-a(‘hene with 
which it is deciduous, and with a free moderately long or short 
tip. Rece])tacle flat or convex, its bracts in a single row between 
ray and disk-flowers and often united into a cup. Rays few to 
many, pistillate, the ligules 3-lobed. Disk-flowers 1 to many, 
perfect, but their achenes mostly abortive. Ray-achenes lateral- 
ly compressed, oblique, with narrow backs, rarely beaked. 
Pappus, in our species, none. 

Rays short and inconspicuous: receptacle glabrous or nearly so. 

Disk-flowers 5 to 20. 

Plant stoutish, viscid-glandular: heads clustered: disk -achenes angular 

M. safiva. 

Plant slender, moderately^ glandular: heads scattered: disk-achcncs 
2. 3/. dissiii flora. 


Dink-flower solitary exiffua. 

Rays showy: receptacle flmbrillate-hirsute 3. af. elegana. 


8* Davidson, Eryth. i. 61 (1893). 
88Bot. Gaz. xxxvii. 271 (1904). 
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1. M. sativa Molina, Chile eel. 1., 1^16 (1782). Chile Tar- 
weed. 

Usually robust, 3 to 6 din. high: herbage pubescent with 
slender hairs and beset with pedieillate very viscid glands, ill- 
scented: leaves from broadly lanceolate to linear: heads short- 
peduncled or sessile, disposed in the upper axils and in small 
clusters teriiiinating short branches: involucre 8 to 12 nun. high; 
its bracts hispid: ray-flowers 5 to 12, with pale-yellow ligules 
about 4 mm. long: cup of receptacle campanulate and enclosing 
many disk-aehenes, these cuneate-oblong and somewhat 4-angled, 
being prominently 1-nerved on each face : ray-achenes somewhat 
faleate-obovate, either with or without an obvious nerve on (‘ach 
side: receptacle either glabrous or minutely hirsute. 

At low altitudes from the ('uyama(*a Mts., San Diego (’o., 
north to Oregon; very common in some di.stricts. rare or wanting* 
in others. Doubtless introduced from ('hile. 

2. M. dissitiflora (Xutt.) T. & O., PI. ii. 405 (1843). .l/a//or- 
(lla dissififloni Xutt., Trans. Am. Philos. Soc. ser. 2, 3S7 (1841). 

Very slender, 2 to 6 dm. high, .simple or loosely branched: 
herbage pubescent but moderately if at all viscid, at lea.st b<4ow ; 
heads loosely racemo.se or more often paniculate, the pedunch’s 
seldom ver^\ short: involucre 3 to 8 mm. high: cup of receptacle 
ovoid but not closed, containing few disk-flowers; ray-flowers 3 
to 8, the sulphur-yellow ligules 3 or 4 mm. long: disk-achenes 
short and broad, flat, not angled but with one or both of the 
faces mor(‘ or le.ss prominently l-nerved: receptacle glabrous. 

Tn rather moist soil of the Upper Sonoran Zone from San 
Diego Co. (Witch Creek, Alderson ; Xoble Mine, Chandh r, no. 
5489) to Oregon. Some specimens from near Iaw Angeles <*om- 
bine the characters of M. dissitiflora and J/. sativa in a v«*ry 
perplexing manner, indicating that th^^si^ two species are perhaps 
confluent. 

3. M. elegans Don., in Lindl., Dot. Reg. t. 1458 (1831). J/n- 
daria (hijons D(\, Prodr. v. 692 (1S36). Common Madia. 

Stout, 5 to 15 dm. high: herbage, particularly fll>ove, viscid 
with short gland-tipped hairs, the inflorcHccnce more or 1(^ 
hirsute with white hairs: lourer leaves linear, short-hirsute; 



1907] 


Hall. — Compositae of Southern California. 


147 


upper leaves much reduced in size, linear-lanceolate : heads in a 
corymbose panicle: receptacle convex, fimbrillate-hirsute : rays 
12 to 15 ; the ligules 8 to 16 mm. lon^, yellow or with a red spot 
at base: achenes flattish, li^rht brown to almost black, smooth. 

Common at middle and lower altitudes in the mountains 
(Transition and Upper Sonoran Zones), from Palomar, San 
Diego Co., to Oregon. 

Var. hispida (DC.) Hall, comb. nov. Madaria corymhosa pi 
hispida DC., Prodr. v. 692 (18116). Madia hispida Greene, Pitt, 
ii. 217 (1891). A slender form with long almost hispid spread- 
ing hairs and nearly destitute of the black tack-shaped glands: 
stems to 6 dm. high: lower leaves opposite, in rather remote 
pairs: rays clear yellow. — Upper Sonoran Zone: Tehachapi. 
Jun., 1899, (irfOK; near Fort Tejon, Kern Co., Covilh & 
Funston, no. 1172, and Ilall, no. 6274: north along both the 
Coast Ranges and the Sierra Nevada Mts. to middle California. 

4. M. exigua (Sm.) Greene, Eryth. i. 90 (1898). Svlero- 
<arpus (xigutis Sm., in Rees’ Cyel. xxxi. no. 8 (1816). Harpae- 
(arpus (xifjuu'i tJray, Bot. Mex. Bound, 101 (1859). Madia 
f\Up(H Gray, Proc. Am. Acad. viii. 891 (1872), and ix. 189 
(1874). 

Stem slender, paniculately branched to nearly simple, the 
whole plant commonly 1 to 2 dm. high: herbage viscid-glandular, 
sweet-scented : leaves linear, entire : heads on naked filiform pe- 
duncles: involucre 8 mm, hitrh; its bracts 4 to 8, lunate and 
strongly carinate, the free tip minute: ligule« inconspicuous: 
bracts of the receptacle united : disk-Hower only one : ray-achenes 
laterally compressed, obovate-lunate, pointed by a small disk. 

Mostly in the Lower Transition Zone; frequent at middle 
and lower altitudes from San Diego Co. northward to British 
Columbia. 


54. HEMIZONELLA Gray. 

Low' annual herbs, hirsute throughout or the stems glabrate. 
licaves linear and entire, mainly opposite. Involucre of 4 or 5 
bracts, which are broad on the back, the margins infolded for 
their whole length and completely enclosing the obcompressed 
incurved ray-aehenes. Bracts of the receptacle united to form 



148 


University of Calif omia Publications in Botany, I^ol. 3 


a 3 to 5-toothed cup encircling the solitary (or rarely 2 to 4) 
infertile disk-achene. Flowers minute, yellow. Pappus none. 

1. H. minima Gray, Proc. Am. Acad. ix. 189 (1874). Hentu 
zonui minima Gray. 1. c. vi. 548 (1865). Harpaevarpus minimus 
Greene, FI. Fr. 417 (1897). 

Plant depressed, seldom over 5 cm. high, branched : seed- 
leaves oval, the others linear, 1 cm. or less long: heads in small 
glomerules, sessile or on very short peduncles: involucre 2 or 3 
mm. high : ray-aehenes obovate, rounded at summit, either beak- 
less or with a minute indexed apiculation. 

Strawberry Valley, San Jacinto Mt., Jepson, and Hall, no. 
1802; Antelope Valley, Davy, no. 2462; and in the Sierra Nevada 
Mts., especially on the ea.stern slope. To be expected anywhere 
in the Transition Zone of our district. 

Var. parvula (Gray) Hall. comb. nov. Hfmtzonia ixirvula 
and 11. Durandi Gray, Proc. Am. Acad. vi. 549 (1865). llcmi- 
zonella parvula and H. Durandi Gray, 1. c. ix. 189 (1874). liar- 
paccarpus parvulus Greene, FI. Fr. 416 (1897;. Kay-achenes 
tipped with a short incurved beak: stems sometimes 15 cm. long 
and the earliest heads .slender-peduncled, but plants frcipiently 
as depressed as in the species. — Transition Zone: (’uyamaca Lake, 
San Diego Co., Jul. 17, 1906, Mrs. Brandegce : San Bernardino 
Mts., Parish, nos. 2400, 2086; Wilsons Peak, San Gabriel Mts., 
McCIatchir ; the common form in the Sierra Nevada Mts. and 
Oregon. 

An extensive series of specimens, mostly from the Sierra 
Nevadas, exhibits all gradations in the ray-acheiu^s from those 
with sni(K)th rounded summits to those with conspi(*uous indexed 
beaks. Of the specimens seen from Southern California only 
those from Cuyainaca are strictl\ typieal of var. parvula, but it 
reappears just over the line in Kern Vo. (Mt. Pinas, Hall, no. 
6431.) 

55. HEMIZONIA DC. Tarwhed. 

Mostly annual or biennial herbs (one of our species some- 
what woody) with at least the upper leaves alternate, Flowers 
yellow or white, in mostly numerous heads. Receptacle flat, its 
bracts deciduous. Kay-achenes obcompressed with broad back, 
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thick and turgid (never laterally compressed with narrow back), 
each partially enclosed by the lower part of its involucral bract. 
Disk-achenes sterile. 

A. — Beceptacle with a cnp-Uke circle of bracts between disk and rays 
leaves (never spinose) destitute of truncate glands. 

Pappus none : flowers yellow. 

Leaves entire Tr/iceleri. 

Lower loaves pinnately divided 3. //. corymbosa. 

Pappus of disk-aebencs present. 

Flowers yellow: leaves linear or broader. 

Rays 8 to 20: disk-flowers as many or more. 


Perennial: herbage not glandular: insular 2. H. Clementina. 

Annuals: at least the involucres glandular. 

Disk-aohenes wholly sterile and with pappus of minute fimbri- 
ate 84 »ales or w'auting 3. If. cormybosa. 

Disk-achenes well formed and with pa]>pus of oblong obtuse 
pubescent or erose paleae. 


Beak of ray-achenes cur\'ed: some of the cauline leaves 

junnatifid 4. H. paniculaia. 

Beak of ray-achenes straight: cauline leaves all entire 

5. H. florihunda. 

Raya mostly .5 (3 to 8): disk-flowers not over 10. 

Involucral bracts not carinate: heatla on slender peduncles 

6 . II. ir right a. 

Involucral bracts carinate: heads mostly in small clusters 

7. H. fascirvlata. 

Flowers white: leaves nearly filiform 8. II. tcnelJa. 

B.— Receptacle with chafiTy bracts throughout; no cup-like circle between 
disk and ray: flowers yellow. 

Leaves not spinose, the uppermost ones tippetl with a truncate gland. 


Rays 4 or 5: leaves crowded on the branchlets 9. H. virgata. 

Rays 5 to 8: leaves scattered on the branchlets 10. H. Ilecrmanni. 

Leaves spinose and rigid (at least the upper) : rays 25 to 40, 2-lobed. 

Disk-pappus of 3 to 5 entire paleae or wanting 11. H. pungrns. 

Disk-pappus of 8 to 12 paleae, fimbriate at the tip 12. If. Fitchii. 


1. H. Wheeled Gray, Bot. Calif, i. 617 (1876)- Madia icnella 
Greene, Pitt. iii. 167 (1897). 

Slender, erect, 1.5 to 6 dm. high: stem simple or branching 
below, more or less eymosely branched above and bearing scat- 
tered heads of bright-yellow flowers; the cymes sometimes con- 
densed (simple-stemmed and monocephalous only in depauperate 
plants) : herbage hirsute with spreading white hairs, the inflor- 
escence glandular: leaves scattered (the lower opposite, the upper 
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alternate), linear, rather obtnse, 8 to 6 or 7 cm. lonj?: involucre 
5 to 7 mm. hi^h ; its bracts rounded on the back, the lower portion 
half-enfolding the ray-achenes: ray -flowers 5 to 18, usually 8; 
the 8-cleft ligules 4 to 8 mm. lonj?: bracts of the receptacle lightly 
united for two-thirds their length: ray-achenes with broad back 
and acute inner edge, therefore triangular in cross-section, broad 
at summit, pointed at base, 8.5 mm. long, nearly black; disk- 
achenes infertile: pappus none. 

A sj)ecies of the arid Transition Zone: San Jacinto Mt., IlaJI, 
nos. 2268, 2662, and May, 1899, without number; Bluff Lake. 
San Bernardino Mts., Williams: Little (Jreen Valley, San Ber- 
nardino Mts., 0(0. h\ Hall: South Fork Santa Ana River, Mrs. 
Wilder, no. 818; Potrero, Mt. Pinos, Orinnvll : Southern Sierra 
Nevada from (ireenhorn Range, Kern Co., to Olancha Peak and 
Mineral King, Tulare Co., Hall cb Habvoilc. nos. 5108, 5128, 5206 
5212, 5275, 5276, 5899, 5648. 

With the habit and whole a.speet of a Madia, this sj>ecies 
combines the technical achenial and involucral characters of 
llemi/(mia. It was originally collected by Dr. Rothroek at Mo- 
nache ^feadows, etc., on the we.st slope of Olancha Peak, in which 
district it is very plentiful in kH)se granitic soil and exliibits a 
remarkable range of variation in habit, pubescence, and numbc'r 
of rays. Dr. C(»ville'*'' has already j>ointed out that the outer 
reeeptacular bracts are not di.stinet, as originally described; and 
although Dr. Greene states tliat they are distinct in his Madia 
itnclla, I have yet to see specimens in which they are not united 
although easily torn apart while being examined. 

2. H. Clementina Brandegee, Kryth. vii. 70 (1899). II. 
Sircefsii Gray, Syn. FI. i. pt. 2, 451 (1886) in part, not of Proc. 
Am. Acad. xii. 162 (1877). 

Plant probably a half-shrubb,> iierennial, 8 to 6 dm. high : 
stems many, at length much ])ranch<*d and leafy to the numerous 
eymosely crow^ded heads: herbage sparsely hirsute, not conspicu- 
ously glandular but more or less vi.scid above : leaves rigid, linear, 
entire or with a few short teeth: rays 12 to 20; diak-flow'crs nu- 
merous: ray-achenes rugose-tubcrculate, stipitate, beaked: pap- 
pus-paleae of disk-achenes about 10, subulate-linear, nnefpial. 

sflPontr. II. H. Xat. Herb. iv. 133 <'1893). 
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Santa Catalina Island, Nevin & Lyon, Brandegee, Jl/rs. Trask; 
San Nicholas and Santa Barbara Islands, Mrs, Trask; San Cle- 
mente Island, Brandcgce. 

3. H. corymbosa (DC.) T. & G., PL ii. 398 (1843). HarU 
mannia corymbosa DC., Prodr. v. 694 (1836). Zonanthemis 
corymbosa Greene, FI. Fr. 425 (1897). 

Cyniosely and widely branched, 3 to 5 dm. hi^h: herbage 
hirsute-pubescent and glandular: radical and lower leaves pin- 
nately divided into linear lobes, the- upper and those of the 
flowering branches linear and entire: involucre broadly hemis- 
pheric, 6 to 8 mm. high : rays 12 to 20, oblong-cuneate, 5 to 8 mm. 
long, 3 or 4-toothed : pappus of the sterile disk-achenes of minute 
fimbriate-bristly scales, or none: ray-achenes with a short up- 
turned beak on the inner side at apex. 

Gaviota, Santa Barbara Co., Mrs. Curran, and northward 
along the coast. Dr. Palmer s no. 237 is labeled “District of 
Aloha ve R.,” but this is certainly erroneous. It was probably 
gathered near San Simeon, San Luis Obispo Co., acc. to Mrs. 
Brandegee. 

4. H. paniculata Gray, Proc. Am. Acad. xix. 17 (1883). 

Diffusely branched above, 3 to 10 dm. high; the stem hirsute 

below, viscid-glandular above: cauline leaves narrowly oblong, 
laciniate-i)innatifid ; those of the numerous short bram*hlets 
crowded, erect, entire : ray-flowers usually 8 ; their achenes rugose 
or pitted on the back, and with short upturned beak at summit 
of inner angle: disk-achenes usually about 13 (11 to 20), pubes- 
cent : their 8 to 10 oblong pappus-paleae equalling the proper 
tube of the corolla and conspicuously pubescent or even erose at 
the summit. 

On bench lands and plains of the Upper Sonoran Zone ; com- 
mon at a few places in Southern California : Santa Barbara, Pasa- 
dena, San Bernardino, Riverside, San Jacinto, San Diego, Santa 
Rosa Island. 

5. H. fioribunda Gray, Proc. Am. Acad. xi. 79 (1876). 

A stout erect annual, 6 dm. or more high, the very leafy stem 
terminating in an elongated raceme or racemose panicle : herbage 
minutely glandular but not hirsute: cauline leaves linear, 1 to 3 
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cm. long, entire : ray-aehenes about 20, in more than one aeries, 
somewhat tiibereulate-rngase, with very short straight beak ; pap- 
pns-paleae of the minieroiis disk-aehenes 5 to 8, shorter than the 
proper tube of the corolla, acute, conspicuously hirsute. 

Southern part of San Diego Co.: Palmer, no. 177 ; Cleveland, 

6. H. Wrightii Gray, Proc. Am. Acad. xix. 17 (1883). Dein- 
andra Wrightii Greene, FI. Pr. 424 (1897). 

Paniculately branched above, 2 to 6 or 9 dm. high; herbage 
sparsely hirsute, at least below, the inflorescence glandular and 
sweet-scented; lower leaA’cs oblanceolate, with few and remote 
short lobes or teeth, narrowed to a petiole ; upper leaves reduced 
to bracts of the inflorescence, oblong with broad sessile base, ob- 
tuse, mostly 5 mm. or less long, entire; heads solitary, terminating 
the numerous shoii; branchlets: involueral bracts covered with 
stipitate glands and usually somewhat hirsute, the midrib not 
obviously thickened ; ray-achenes black when mature, rugose, 
beaked on the inner angle, short-sti])itate ; pappus-palene of disk- 
achenes lacerate at summit. 

First collected about San Bernardino; now known also from 
near San Jacinto, at altitudes of 450 to 1600 m.. from Riverside, 
where it covers large areas in the foothills, and from Antelope 
Valley. Also collected in the San Joaquin Valley where it is ap- 
parently rather common. 

II. Kelloggii Greene, Bull. Torr. Club x. 41 (1883) is per- 
haps not specifically distinct from 77. Wrightii, differing only in 
it« pappus-paleae, some or all of these being united to near their 
summits. It has been collected near Pasadena by Orinnell, acc. 
to Abrams. 

7. H. fasciculata (DC.) T. & G., FI. ii. 397 (1843). Hart- 
mannia fasciculata DC., Prodr. v, 693 (1836). Deimndra fasci- 
culata Greene, PI. Fr. 424 (1897). D, simplex Elmer, Bot. Gaz. 
xxxix. 48 (1905). 

Paniculately branched above the base, 2 to 6 dm. high : her- 
bage sparsely hirsute and hispid, or disposed to be nearly glabrous 
above: radical leaves pinnately parted, 4 to 8 cm. long; stem- 
leaves linear to oblanceolate, laciniate-pinnatifld, few-toothed, or 
entire : those of the branchlets shorter and mostly entire ; heads 
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fascicled in rather dense small clusters, normally with 5 rays and 
6 disk-flowers: bracts of the involucre glabrous or glandular- 
hispidulous, carinate by a thickened midrib, those of the re- 
ceptacle slightly united: corolla-lobes pubescent: ray-achenes 
smoothish or transversely rugose, with a very short beak ; disk- 
achenes with a pappus of 6 to 10 linear paleae some of which 
are toothed or lacerate at tip. 

On mesas throughout Southern California except on the des- 
ert, north to San Francisco Bay ; common, especially toward the 
coast and on the islands. 

Var. ramosissima (Benth.) Gray, Syn. FI. i. pt. 2, 310 
(1884). //. ramosissima Benth., Bot. Snlph. 30 (1844).' More 
diffuse: heads less fascicled or all scattered. — Same range as the 
s])ecie8 but less common. 

8. H, tenella (Nutt.) Gray, Proc. Am. Acad ix. 191 (1874). 
Osmadcnia fmella Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 392 
(1841). Cahjcadema iciuUa T. & G., FI. ii. 402 (1843). 

Slender, usually 1.5 to 3 dm. high: herbage sparsely hispid, 
minutely glandular above: leaves very narrowly linear, acute, 
mainly alternate, at least the upper ones ciliate with long white 
hairs: heads subtended by a few bract-like leaves: involucre 5 
to 7 mm. high: ligules white with a transverse purple blotch 
across the midde (or pure white and whole herbage pale in albi- 
noes), both ray and disk becoming reddish in age: ray-achenes 3 
to 5, rugose and with an evident dorsal nerve: disk-achenes 5. 
each with a pappus of 4 or 5 scabrous bristles as long as the 
corolla alternating with as many oblong lacerate-truncate paleae 
only half as long. 

On dry plains and in sand-washes from Los Angeles to San 
Bernardino, Temecula, and San Diego; especially plentiful to- 
ward the coast. 

9. H. virgata Gray, Bot. Mex. Bound. 100 (1859). Deuuindra 
virgata Greene, FL Fr. 425 (1897). 

Stem (3 dm. or more high) commonly branching at the 
middle into several virgate branches bearing numerous solitary 
or racemosely disposed heads on short lateral branchlets : herb- 
age either glabrous or short-hirsute and glandular: branchlets 
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crowded with linear leaves only about 2 mm. long, those of the 
flowering branehlets ending in a truncate or somewhat saucer- 
shaped gland: involucral bracts stipitate-glandular on the back, 
the involute tip ending in a truncate gland: ray-flowers 4 or 5; 
disk-flowers 7 to 10 : i)appus none. 

Abundant in ]>laces on dry hills near the coast of San Diego 
Co., acc. to l^arLsh: vicinity of San Diego, Braudeyre, also TV. 
Wriyht, no. 77; }\>way, San Diego Co., Cleveland: middle Cali- 
fornia. — Often very glandular and strongly’ scented. 

10. H. Heermanni Greene, Bull. Torr. C'lub ix. 15 (18S2). 
Deinandra Heermanni Greene, FI. Fr. 425 (1807). 

Paniculately branched above, 3 to 10 dm. high : herbage jiu- 
bescent and viscid, h eavy -seen ted : leaves of the flowering branch- 
lets small, scattered, each tipped witli a minute truncate gland: 
involucral bracts beset with stalked glands and tlu^ apex truncatt*- 
glandular: ray-flowers 5 to 8; disk-flowers 10 to 15: ray-achenes 
with a somewhat conspicuous beak and stipe: ])appus none. 

Ojai, Ventura Vo., Hubby; Santa Barbara, ac(*. to Gray; Te- 
hachapi Pass, Parry: not rare in Kern Co. 

11. H. pungens (IT. & A.) T. & G., FI. ii. 309 (1843). HarV 
mannia imnyt ns II. & A., Bot, Beech. 357 (1840). C< ntromndia 
punyins Greene, Man. Bot. Reg. S. F. Bay 190 (1894). (N)mmon 
Spikeweed. 

Freely branching, 3 to 10 dm. high : herbage yellowish-green, 
sparsely hirsute or hispid with spreading hairs, hardly viscid or 
glandular, sweet-scented: leaves (especially of the flowering 
b’-anches) linear-subulate. s{)inose, entire; the lower and lowest 
pinnately i>arted into oblong lobes, or pinnatifid, the lobes or 
teeth spinosely or pungently tii)ped : heads commonly equalled 
or somewhat siirpaased by the uppermost leaves: bracts of the 
receptacle cuspidate: ray-flowers 25 to 40, their small ligules 
bifid : ray-achenes roughish, somewhat laterally 2-nerved on back ; 
disk-aclienes without pappus. 

Abundant on low' or alkaline ground throughout our district 
and noHhw’ard through the San Joaquin Vall^, often forming 
dense patches. 
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Var. Parryi (Greene) Hall, comb. nov. Uemizonia Parry i 
Greene, Bull. Torr. Club ix. 16 (1882). Centromadia pungcns 
Parryi Jepson, FI. W. Mid. Calif. 532 (1901). Herbage usually 
minutely glandular: bracts of the receptacle thin, villous on the 
margin, obtuse or rarely acute but not at all pungent : sterile 
disk-achcnes with 3 to 5 linear or subulate paleae as long as the 
corolla, these either smooth or with a few loose hairs. — Near Los 
Angeles and probably elsewhere toward the coast in Southern 
California ; more common further north. 

12. H. Fitchii Gray, Pacif. R. Kept. iv. 109 (1857). Centro- 
madia Fitchii Greene, INlan. Hot. Reg. S. P. Bay 197 (1894). 
Fitch ’s Simkeweed. 

Diffusely branched, 2 to 9 dm. high; herbage dark, hinsute or 
villous with spreading hairs, more or less beset with stalked 
glands. iJl-seented : leaves of the radical tuft pinnately parted 
into remote narrowly linear pungent lobes; cauline leaves linear 
and eiitire, tapering into a subulate or pungent tip; those about 
the head spreading and star-like, exceeding the involucre; bracts 
of the involucre subulate; those of the receptacle pointless, soft, 
hairy : ray-achenes flattened laterally, nearly semicircular in out- 
line, .smooth: ligulea of the 25 to 40 ray-flower’s small, bifid; 
l)appus of disk-achenes of 8 to 12 paleae as long as the corolla 
and hairy or fimbriate at the tip. 

Quite abuiulant in a large wheat field on the ilohave River. 
Parish, no. 1426. Probably introduced from the north where it 
is more common. 

II. Lrziu..vEPOLL\ DC. occurs in San Luis Obispo Co. and 
possibly within our limits. Annual; leaves linear, entire, the 
lower ones appressed-silky : receptacle chaffy throughout, its mar- 
ginal bracts united ; flowers white or pale yellow : pappus none. 

56. LAGOPHYLLA Nutt. 

Slender plants with mainly alternate entire leaves and rather 
small heads in leafy-bracted clusters. Bracts of the involucre 
about 5, thin-herbaceous ; flat on the back, with margins at base 
infolded and completely enclosing their achenes with w^hich they 
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are deciduous. Receptacle small and flat, hearing in our species 
about 5 perfect disk-flowers, these surrounded by a single row 
of distinct chaffy bracts. Rays cuneate, palmately 3-cleft. Ray- 
achenes obconi pressed, obovate-oblong, smooth, nearly straight, 
pointless: disk-achenes slender, sterile. Pappus none. Bracts 
and aclienes all deciduous at maturity. 

1. L. raxnosissima Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 
391 (1841). 

Usually simple, strict throughout or i>anieulately very much 
branched above, 2 to 8 dm. high: leaves (especially the upper) 
silky-hirsute with soft hail's, the short ones subtendiiur the heads 
densely villoiis-ciliate ; lower leaves oblanc(H)late or linear-lanceo- 
late, often narrowed at base to a slender petiole, 3 to 6 cm. long, 
early deciduous: heads almost sessile, crowded on the leafy 
branchlets or the lower someuhat scattered; the involucre 6 mm 
high: rays barely exserted, pale yellow, changing through .salmon- 
color to saffron: fertile achenes carinately 1-nerved down the 
inner face. 

Frequent in open places of the Upper Sonoran Zone from the 
Cuyamaca Mts. {Palmtr, no. 181) and San Bernardino to Oregon 
and from the coast barely to the Dt*sert Area ( Mohave River 
Parish.) 


57. LATIA H. & A. 

Vernal annuals with mainly alternate leav<*s and medium- 
sized heads on evident peduncles. Bracts of the involucre flat- 
tened on the back below, wdth abruptly dilated thin margins 
infolded so as to enclose the ray-achene, the tip flat. Ray-flowers 
8 to 20; ligules yellow, white, yellow tipped with white, or roseate. 
Disk-corollas yellow', their lobes hirsute or villous. Receptacle 
broad and flat, with a row' of thin bracts betw'cen ray and disk- 
flowers and sometimes additional ones among the flow'ers. Ray- 
achenes obcompressed, commonly glabrous, destitute of pappus, 
fertile. Disk-achenes usually pubescent, mostly sterile, in ours 
bearing a pap]>us of 5 to 20 bristles or swns (these rarely wanting 
in the last species). 
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Pappua-bristles long-plumose or villous below. 

Bays white or roseate, much surpassing the disk 1. h. glandulosa. 

Hays bright yellow or cream-color (sometimes white-edged). 

Inner hairs of pappus- bristles woolly and interlaced 2. h. elegans. 

Hairs of pappus-bristles all straight (no woolly inner ones). 

Ligules inconspicuous, barely surpassing the disk: leaves mostly 

laciniate-dentate 3. L. hieracioides. 

Ligules showy, much surpassing the disk: leaves all entire (rarely 
toothed) 4. L. graveoleng. 

Pappus of merely scabrous aristiform bristles or rarely wanting 

5. L. platyglossa. 

1. L. glandulosa (Hook.) H. & A.. Bot. Beech. 358 (1840). 
Blepharipappus glandiilosus Hook., PI. Bor. Am. i. 316 (1834). 
Layia (jlandulona rosea Gray, Bot. Calif, i. 368 (1876). 

Commonly branching from the base, 1 to 4 or 6 dm. high: 
herbage rough with short hispid hairs among which (particu- 
larly near the heads) are few or numerous stipitate dark glands: 
leaves linear and entire or the lower commonly oblong and 
toothed to pinnatifid: involucre 8 to 10 mm. high: rays showy. 
1.5 to 2 cm. long: pappus bright white, the bristles 10 to 12, with 
straight hairs toward the base outside and woolly tangled hairs 
inside. 

Common on foothills of the Upper Sonoran Zone throughout 
Southern California, extending barely to the edge of the Desert 
Area ; north to British Columbia ; also from Idaho to New Mexico. 
Rose-purple and pure-white ligules sometimes occur on a single 
plant, as in specimens from near Pasadena {Greata, no. 319), 
and in others from Victorville (Hall, no. 6208). 

Var. heterotricha (DC.) Hall, comb. nov. Madaroglossa Juier- 
otricha DC., Prodr. v. 694 (1836). Layia heterotricha II. & A., 
Bot. Beech. 358 (1840). Blepharipappus heterotrichus Greene. 
Pitt. ii. 245 (1892). B. glandiilosus heterotrichus Jepson, FI. 
W. Mid. Calif. 536 (1901), Rays 8 to 18, white (rarely roseate) ; 
hairs of the pappus-bristles all straight and erect, there being no 
crisped or woolly inner ones. — \cry common in the Upper So- 
noran and Transition zones of Mt. Pinos, Ventura Co., Hall, nos. 
6346, 6493, 6529 ; Fort Tejon, Kern Co., Hall, no. 6280 ; north to 
Inyo and Mendocino counties. 
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This variety passes directly into the species throujrh forms 
(Hally no. 6208, etc.) in which the inner crisped hairs of the 
pappus-bristles are present but very sparse. All of my specimens 
from Mt. Pinos and Fort Tejon, as well as a specimen in Dr. 
Davidson’s herbarium without locality, and also Hall & Babcocfc, 
no. 5043, from the (Ireenhorn Range, Kern Co., ParpuSy no. 5017, 
etc., belong to a form with entire leaA^es and short ligules, these 
latter scarcely longer than broad (4 or 5 mm.) and only 8 or 10 
in number. This form — apparently a product of the arid mon- 
tane district to the west of the Mohave Desert — bears the same 
relation to var. hetcrotricha that Professor (ireene s L, hispidOy^^ 
from the “high mountains south of Tehachapi” bears to typical 
]j. (jhuuhilosa. L. hispida has also been reported from near Ijos 
Angeles by Professor Abrams'^* but the description in liis flora 
{\mder Bl( pharipappHS A/.v/aV/i/.v (ireene) is that of L. ylandulosa 
The original description of L. hispida calls for a idant with nar- 
row entire leaves, small heads, inconspicuous rays, and a pappus 
with the inner hairs interlaced. 

Bleph.\kipappi’s ni dati s (ireene, Pitt. iii. 1()8 (lhll7), is a 
form from l^»wer ('alifornia with entire leaves. shm1 rays, and 
few or no glands: approached in .specimens from Del Mar, San 
Diego Co., Brandt (/n . 

L. CARNOSA (Nutt.) T. & (J., said by Nuttall to have been col- 
lected on the beacli at San Diego, has not been found smith of 
^lonterey Co. by recent collectors. Mr. Parish thinks that 
either it has become extinct at San Diego or thei’c was an (Tror 
in Nuttalls locality. It has a succulent herbage, minute white 
rays, and 20 or more* pappus-bristles, these sparsely plumose with 
straiaht hairs. 

2. L. elegans (Xutt.) T. & (}., FI. ii. 394 (1843). Madaro^ 
glossa (hyans Nutt., Trans. Am. Philos. Soc. ser. 2, 393 (1841). 
Blephari pappus dujans Crecne, I^itt. ii. 246 (1892). 

Simple or diffuse, 1.5 to 8 dm. high: herbage short-hispid, 
the stems ofbm brown-dotted; stipitate glands small and scat- 
»7Pitt. ii. 20 (JH80). 

Bull. So. ( jilif. AoaO. ii. 14 (HH)3), and Abrainii, FI. Lea Aiigelea 
and Vie., 424 (1904). 

3»Zo€ V. 119 (1901). 
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tered : leaves linear, the lower toothed or pinnately parted : rays 
10 to 13, yellow, sometimes tipped or edged with white, .8 to 2 
cm. long : pappns white, villous with copious and interlaced hairs 
much shorter than the awn-like bristles. 

Very common on plains and in the foothills from Lower 
California to San Bernardino and Santa Barbara ; less plentiful 
in middle California. A plant gathered near Riverside (IlalL 
no. 3981) has one head with deep-yellow ligules and two heads 
in which the ligules are straw-color with rose-purple tips, recall- 
ing the purple-rayed state of L. glandulosa. 

3. L. hieracioides (DC.) II. & A., Bot. Beech. 358 (1840). 
Madaroglossn hi(racioidcs DC.. Prodr. v. 694 (1836). Bh pUari- 
pappus hivracioid(s (ireeiie, Pitt. ii. 246 (1892). 

Coarse erect ]>lant, 3 to 9 dm. high : stems mostly simple below 
and branching ahov'% hispid with hairs arising from dark spots: 
lower leaves oblong. 4 to 8 cm. long, laciniate-dentate, usually 
somewhat nari’owi*d at base ; upper leaves broadest at the sessile 
base, the teeth fewer and mostly toward the apex : involucre 7 
or 8 mm. high: rays yellow, little exceeding the disk: pappus- 
bristles about 15, dull white or rusty, pubescent with .straight 
hairs. 

Prom IMendocino Co. to Point Sal, Miss Easfwood, and Santa 
Barbara, Brandegcc. 

4. L. graveolens Greene, Bull. Calif. Acad. i. 92 (1885). Blc- 
phnriimppus (jravadi us (ireeiie, Pitt. ii. 246 (1892). 

Commonly simple below, sparingly branched above, about 3 
to 5 dm. high : herbage short-hirsute and with numerous black 
stipitate glands, or .succulent and nearly glabrous when growing 
in moist places: leaves narrowly lanceolate, obtuse, rarely 
toothed: involucre 9 mm. high: rays lemon-yellow or cream-color, 
1 to 1.5 cm. long: achenes slenderly clavate: pappus either 
bright white or sordid, the hairs of the 15 to 20 bri.stles all straight 
and erect. 

Tehachapi. Kern Co., Jun., 1884 (type), and May 17, 1905. 
Mrs. Curran; mouth of North Creek, Mt. Pinos. Ventura Co., at 
1600 ni. alt.. Hall no. 6476; Alcalde, Fresno Co., Brandegcc : all 
in the Upper Sonoran Zone, 
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5. L. platyglossa (F. & M.) Gray, PI. Fendl. 103 (1849). 
Callichroa platyglossa F. & M., Ind. Sem. Petr. ii. 31 (1835). 
Layia platyglossa brcvisvia Gray, Bot. Calif, i. 370 (1876). Ble- 
pharipappus plafyglossus Greene, Pitt. ii. 246 (1892). Tidy 
Tips. 

Simple or more commonly branchings below, erect or some- 
times diffuse, 2 to 6 or 8 dm. hi^h: herbagse short-hirsute and 
usually with some small stipitate grlands: basal leaves oblong, 
toothed or pinnatitid, the rameal narrower and either toothed or 
entire, the uppermost linear and entire: peduncles turbinate- 
thickened beneath the head: involucral bracts linear, with broad 
tips: rays 5 to 13, sulphur-,^ ellow, the tips commonly white, 1 
to 1.2 cm. long: disk-achenes scmiewhat flattened, densely clothed 
with appres.sed silky hairs: pappus of 15 to 20 upwardly sca- 
brous stout awn-like bristk^s, nearly as long as the corolla. lUMthcr 
villous nor plumose, rarely wanting. • 

Common throughout we.stern California; east barely to the 
edge of the Colorado Desert. Mi*s. Hrandegee has gathert‘d 
specimens near San Diego to illustrate variation in coloring: 
in some the rays vary from lenion-y<*llow to orange-yellow on a 
single plant, while othei-s have yellow rays with purple tips. 
Here also the pappus is occasionally sepaloid, the bristles being 
broad, thin, and yellowish. 

L. JoNE.sir Gray, with pale-yellow ligules and a ])appus of 
o}>long-ovate naked paleae, grows in San Luis Obispo (’o., not 
far from our northern boundary. 

58. ACHYBACHAENA Scliauer. 

Soft-pubescent annual with narrow leaves, the lower opposite, 
and rather large heads terminating the few erect branches. In- 
volucre obloug-campamilate, its bracts lanceolate, each enfolding 
a ray-ach(*ne. Bracts of the recf»ptacle membranous, in a single 
scries between ray and disk. Ray-flowers 5 to 10, little exceed- 
ing the disk ; their ligules short an<l broad, palinately 3-cleft. 
Ray-achenes fertile, linear-elavate, all the ribs or the alternate 
scabrous. Disk-achenes with a pappus of about 10 silvery scales, 
the outer as long as the achene, the inner nearly twice as long. 
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1. A. mollis Schauer, Del. Sem. Hort. VratisL 3 (1837). 

Erect, simple or branching, 2 to 4 dm. high, pilose-pubescent : 
leaves linear, remotely toothed or entire, 12 cm. or less long: 
heads solitary, in flower 15 to 20 ram. high, in fruit expanding 
and becoming globose, then 3 or 4 cm. broad : rays light yellow, 
soon changing to reddish-brown : paleae of the achenes expanding 
or rotately diverging. 

In open places toward the coast throughout the Upper Sonoran 
Zone of western California, but not common in the south ; Ramona 
and Ysidora, San Diego Co. ; Pasadena, ace. to McClatchie; Santa 
Cruz Island, ace. to Greene*® ; common on Santa Catalina Island, 
aec. to Brandegee*^ ; Ojai, Ventura Co. 


Tribe 7. HELEXIEAE. Sneezeweed Tribe. 

59. JAUMEA Pers. 

Perennial glabrous herbs. Leaves linear, entire, opposite, 
connate in pairs at base. Heads medium-sized, many-flowered, 
solitary, terminating the branches, Flowers yellow, the rays pis- 
tillate, all fertile. Involucre cylindraceous-eampanulate, its 
bracts broad and imbricated, the outermost short. Receptacle 
naked, conical. Corolla glabrous. Style-branches of the disk- 
flowei’s thickened upward and papillose. Achenes linear, striately 
10-nerved. 

1. J, carnosa (Less.) Gray, Wilkes. Exped. xvii. 360 (1874). 
Coinogyne carnosa Less., Linnaea vi. 521 (1831). 

Stems rather slender, many from the fleshy crown of the tap- 
root, mostly simple, 1 to 2 or 3 dm. long, decumbent at base and 
rooting at the nodes : herbage succulent : leaves semiterete, about 
2.5 (1.5 to 5) cm. long: involucre 1 cm. high : rays mostly 5 to 10. 
not longer than the convex disk : achenes glabrous : pappus none. 

Common in saline soil all along the California coast, and to 
British Columbia. 

40 Bull. Calif. Acad. ii. 403 (1887). 

4iZoe i. 139 (3890). 
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60. VENEGASIA DC. 

Perennial herb with tall leafy stems. Leaves petioled, ovate, 
cordate or truncate at base, acuminate, crenate-dentate to sub- 
entire. Heads lari^e, few, in the upper axils and terminal, short- 
pedunculate, heterojiamous. Involucre of 2 or 3 series of broadly 
oval mostly membranaceous erect bracts, the innermost and the 
herbaceous outermost narrower than the intermediate ones. Re- 
ceptacle fiat. Co]‘olla-tube densely glandular-bearded at base. 
Rays numerous, showy, yellow. Achenes many-nerved. Pappus 
none. — A single species restricted in distribution to the Coastal 
Subarea of Southern California. 

1. V. carpesioides DC., Prodr. vi. 43 (1837). 

Erect, sparingly branched, commonly 1 to 2.5 m. high : her- 
bage glabrous, or minutely pubescent above: leaves thin, 5 to 15 
cm. long, 3 to 12 cm. broad at base: petioles 2 to 5 cm. long : rays 
13 to 20, about 2.5 cm. long, normally entire and acute, often 
toothed or irregularly lacerate at tij) : achenes about 12-nerved. 
p a p illose-rou ghcn ed . 

In moist or shaded i)laces of the Coastal Subarea, especially 
in ravines of the hill district, from Santa Barbara south nearly 
to San Diego Co.: common along the southern foothills of the 
Santa Inez I\Its., Santa Barbara Co. ; also plentiful in the shade 
of Live Oaks at 600 to 1000 m. alt. in the west fork of Matilija 
Canon, Ventura Co.; Casitas Pass, Ventura Co.; Santa Rosa 
Island, ace. to Brandegee*^- ; Santa Cruz Isl.; Santa Monica and 
Laurel canons, near Los Angeles; Sherman and Santa Ana Mts.. 
aec. to Abrams; Temecula, Riverside Co.; and to be expected 
further southward. — Ceneral aspect of Ileliaiithus, for M’hich it 
is sometimes mistaken. 

61. PSILOSTEOPHE DC. 

Xcrophytic herbs or low shrubs with narrow alternate leaves. 
Heads rather small to medium-sized, solitary or cymose. Ray- 
flowers 3 to 8, pistillate, the yellow ligule persistent and becoming 
papery. Disk-flowers 5 to 12, perfect and fertile; the corollas 
42Pr()e. Calif. Acad. spr. 2, i. 21.3 (18S8). 
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elongated-(*yliiidraceoiis, with very short proper tube and short 
externally glandular-bearded teeth. Style-branches truncate- 
capitate. Aehenes narrow, terete, obscurely nerved or angled. 
Pappus of 4 to 6 hyaline paleae. 

De Candolle Psilostrophe dates from 1838, whereas Nuttall’s 
Eiddellia, a better-known name for the same genus, dates from 
1841. By the rule of priority, Psilostrophe is therefore the name 
to be retained. 

1. P. Cooperi (Gray) Greene, Pitt. ii. 176 (1891) ; A. Nelson, 
Proe. Biol. Soe. Wash. xvi. 20 (1903). liiddfllia Cooperi Gray, 
Proc. Am. Acad. vii. 358 (1868). 

Shrubby at base, the rounded clumps about 5 dm. high : herb- 
age white with a densely pannose tomentum : leaves linear or 
riarrowdy spatulate and obtuse, entire, 1 to 5 cm. long, green and 
glabrate in age: heads scattered, on evident peduncles: involucre 
5 to 7 mm. high; bracts 15 to 30, the inner ones much softer than 
the rigid and oblong outer ones: rays 4 to 8, broadly oval, 1 or 2 
cm. long, shallowly 3-lobed at the broad apex: pappus-i)aleae 
oblong or lanceolate, entire to erase-laciniate, shorter than the 
achene. 

Ijower Sonoran Zone: Chuckawalla Bench, Colorado Desert, 
in Kiverside Co., SchcUcuger, no. 24, and Hally no. 5890; Provi- 
dence Mts., ]\[oliave Desert, Brandegee ; Arizona ; Nevada ; Lower 
California. 


62. BAILEYA Harv. & Gray. 

Densely white-woolly erect annuals or perennials of the Desert 
Area. Lower leaves i)imiatifid, the upper entire, all alternate. 
Heads solitary, on conspicuous peduncles. Involucre of numer- 
ous distinct densely floccose bracts. Eay-flow'ers pistillate ; ligules 
yellow and showy when young, becoming papeiy and rellexed in 
age. Disk-flowers numerous, fertile, the corolla gradually ex- 
panding above the short proper tube, the teeth bearded. Style- 
branches short, obtuse. Aehenes oblong or clavate, truncate at 
the obscurely toothed apex, conspicuously pluristriate. Pappus 
none. 

Kays 5 to 8: poduiiclos under 3 cm. in length . 3. /?. paucuadiata, 

Rays ‘*5 to 50: peduncles often much elongated 2. B. muHiradiata, 
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1. B. pauciradiata Harv. & Gray, PI. Fendl. 105 (1849). 

Freely branching, 1 to 5 dm. high from a perennial root (but 

flowering the first year), leafy, clothed throughout with a white 
and floccose woolly tomentum : lower leaves oblong or spatulate, 
few-toothcd or -lobed, the longest over 7 cm. long; upper leaves 
shorter, oblong or lanceolate to linear, closely sessile : involucre 

5 mm. high: rays roundish-oval, 5 to 10 mm. long, the nerves 
conspicuous: achenes murieulate on the nerves, obscurely resin- 
ous-atomiferous. 

Rather common in sandy soil of the Lower Sonoran Zone from 
Palm Springs, Colorado Desert, and Ash Hill, Mohave Desert, 
east into Arizona. 

2. B. multiradiata pleniradiata (Harv. & Grayl Coville, 
Contr. U. S. Nat. Herb. iv. 133 (1893). B. pleniradiata Harv. 

6 Gray, PI. Fendl. 105 (1849). B. multiradiata Gray, Syn. FI. 
i. i)t. 2, 318 (1884) ; not B. mxdtiradiata Harv. & Gray, in Emory 
Kept. 144 (1848). 

Annual or perennial, usually taller than B. juiuciradiata; 
herbage similarly white-woolly but the pubescence more ap- 
presscd : branches chiefly basal, ascending or erect : lower leaves 
variously cleft into shoii: obtuse lobes, narrowed to a wing- 
margined petiole; upper leaves small, mainly entire and sessile: 
heads on slender often much elongated peduncles : involucre hem- 
ispheric ; its bracts narrowly oblong, acute : rays 8 to 12 mm. long, 
oblong or at length broader, narrowed below, 3-toothed at the 
truncate apex: disk-flowers numerous: achenes as in B. paucu 
radiata. 

In loose or sandy soil of the Lower Sonoran Zone from Rabbit 
Springs and Ludlow, on the Mohave Desert, and Paloverde, Colo- 
rado Desert, to New Mexico and Lower California. Also in 
southwestern Inyo Co. The original B. multiradiata is the form 
with long naked peduncles and large heads, not known from 
California (=var. rixxdicaulis, of Syn. FI.) 

63. PERITYLE Benth. 

Annual or biennial herbs. Herbage glabrous or viscid-pubes- 
cent, never white-woolly. Leaves petiolate, the upper alternate, 
the lower often opposite. Heads numerous, on evident peduncles, 
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many-flowered. Involucral bracts in a single series, the margins 
overlapping, faintly keeled externally, shallowly grooved on the 
inner surface, the groove being occupied by the outer edge of 
the ray-achene. Disk-flowers numerous, yellow, 4-toothed. Rays 
short, white or yellow. Achenes flat with eiliate or cartilaginous 
margins. Pappus a squarnellate or cupulate crown and often a 
slender awn from one or both of the angles. 

1. P. EmoryiTorr., Emory’s Kept. N. Mex. 142 (1848) ; Rose, 
Bot, Gaz. XV. 116 (1890). P. nuda Torr., Pacif. R. Rept. iv. 100 
(1857). P. Californica Gray, Syn. FI. i. pt. 2, 321 (1884), in 
part; not P. Californica Benth. P. Greenci Rose, Bot. Gaz. xv. 
117 (1890). 

Three to 6 dm. high, the striate stems freely branching and 
widely spreading from an annual or more enduring root : herbage 
viscid and glandular-pubescent throughout and also somewhat 
short-hirsute, or glabrate below, ill-scented: leaves roundish or 
cordate in outline, incisely 5 to 9-lobed or -cleft, the divisions 
acutely few-toothed ; lower leaves 1.2 cm. long on petioles of equal 
length ; upi)er smaller, often nearly sessile : peduncles 1 to 4 cm. 
long: heads 7 mm. high: outer involucral bracts oblong, acute, 
eiliate ; inner bracts narrower, scarious-margined : rays about 12. 
2 or 3 mm. long; all the corollas glandular-i)ubescent : style- 
branches with short minutely hirsute appendages: achenes flat, 
oblong to subclavate, black, smooth and shining or rarely puberu- 
lent on the sides, hispid-eiliate on the margins : pappus an incon- 
spicuous erose or lacerate crown and a single slender awn about 
as long as the achene, or the awn usually wanting. 

Lower and Upper Sonoran zones : near Santa Monica, liaise; 
Catalina Island, Davidson; San Clemente Island, Nevin d* Lyon, 
acc. to Rose ; San Diego, Hall; throughout the Colorado Desert, 
various collectors ; Newberry, in the southern part of the Mohave 
Desert; Panamint Mts. (in the epappose form); Arizona and 
Mexico. 

Often forming dense clumps 5 to 10 dm. in diameter, covered 
with a profusion of flower-heads, in which the yellow disks are 
sometimes as conspicuous as the w^hite rays. Some specimens 
have been referred to P. microglossa {— P. acmella of Bot. 
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Calif.), but that is a species of Mexico, far beyond our limits. 
The forum in which the pappus-awn is wanting is the var. oiuda of 
Cray (— P. nuda Ton*.). Both forms occur throughout the 
range of the species. P. Grccnci Kosc, of Santa Cruz and Cedros 
islands, etc., is an nidistinguishable form. Acc. to Greene it is 
strongly aromatic. Dr. Rose has also described (Bot. Gaz. xv. 
117) as P. Emoryi var. Orcutiii “a slender form with small 
leaves, achencs with small crown or none, and often with faces 
(piite pubescent’’ from material collected at Cantillas, Lower 
C’alifornia. 

P. PLUMK.ERA Gray, PI. Fendl. 77 (1849). Leaves small: 
heads narrow, barely 6 mm. high: awn solitary, longer than the 
achene. — Known only from Coulter’s ‘‘Californian collection,” 
but it is probable (ace. to Gray) that the specimens were gath- 
ered in Arizona. Perhaps only a form of P, Californiia. 

P. liKPToGLossA Gray, 1. c. Ijcaves 1.2 to 2 cm. long: heads I 
cm. high, with rays 8 mm. long: disk-corollas with very slender 
tube and long and narrow cylindrical throat : awn solitary, longer 
than the achene, exceeded by the disk-corolla. — Ijikewise reported 
from California, Coulter, but probably Arizonan, or more likely 
only Mexican. Dr. Rose^^ reports that there is a specimen in the 
TT. R. National Herbarium from (Juaymas, Mexico, collected by 
Dr. Palmer in 1869. 

P. ROTENDiFOLiA Brandegec, Zoe iv. 210 (1893). Amauria ro- 
tnndifolia Benth., Bot. Sulph. 31 (1844). Pirityle Fitchii Torr., 
Pacif. R. RepoH, iv. pt. 5, 100 (1857) ; Brandegec, Proc. Calif. 
Acad. s(T. 2, ii. 177 (1889); Rose, Bot. Gaz. xv. 113 (1890). 
Laphamia pcninsularis Greene, Hull. Cahf. Acad. i. 8 (1884). 
Best distinguished by its 4-anglcd achenes; the faces smooth, the 
angles slightly hirsute with straight appressed hairs. — “Califor- 
nia, Eev. A, Fitch, according to the label. Since it has been 
frecpiently collected in Ijower California but not again reported 
from upper California, it seems very unlikely that it occurs 
within our limits. 


4 I Bot. Baz. 3fv. 118 (1890). 
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64. LASTHENIA Cass. 

Glabrous slightly succulent annuals. Leaves opposite, mostly 
narrow and entire, sessile. Heads on slender peduncles terminat- 
ing: the branches. Involucral bracts 5 to 15, more or less united 
into a hemispheric or campanulate toothed cup. Receptacle coni- 
cal, covered with projecting points which bear the linear or linear- 
oblong: flattened achenes. Flowers yellow. Pappus, in ours, none. 

1. L. glabrata Coulteri Gray, Syn. FI. i. pt. 2, 324 (1884). 
L, Voulto'i Greene, Bull. Calif. Acad. i. 192 (1885). 

Usually branching:, 1.5 to 3 dm. lii»h : leaves linear and entire 
or someti)nes the upper pair broadly lanceolate and toothed, con- 
spicuously connate and sheath-like at base : peduncles erect, often 
elongated : involucre broadly hemispheric, 5 to 7 mm. hi^h : ligules 
about 8 mm. long:: achenes narrowly obovate, mostly with obtuse 
edgres, the surface sprinkled with yellow roug:h g:land-]ike points. 

Common along: borders of salt-marshes near the coast and on 
inland alkali flats from San Diego to Santa Barbara and the San 
Joacjuin Valley. 

There has been an attempt to specifically separate L, CouHeri, 
the southern form, from L. glabrata, of middle and northern 
California, on the basis of achenial characters, but these char- 
acters ai’C inconstant. The achenes of the tyi)ical form are prob- 
ably never “perfectly smooth but, as viewed through the 
microscope, are always more or less roughened with minute pa- 
pillae resembling, except for size, the more conspicuous ones of 
the variety. The papillae of the variety are, moreover, quite 
variable. They are commonly globular or obtuse-cylindrical in 
shape, but in specimens from the San Joaquin Valley (Darg, no. 
2430) they are slender and acute with incurved tips. The surface 
of the achenes from a single head varies in color from silvery 
gray and shining to dull brown and lustreless, this range being 
shown in specimens from near San Diego {Hall, no. 3956). The 
achenes are usually more obtusely angled in the variety than in 
the species but sometimes the angles are decidedly acute, as, for 
example, in specimens collected in Ventura Co., Apr. 7, 1902, by 
Davy, Since these achenial characters are thus shown to be in- 
constant and since there is not the least difference between the 
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two forms as regards habit, foliage, or flower, there is no ap- 
parent reason for assigning specific rank to L, Coulteri. It may 
be retained as a variety of L. glabrata, however, because of the 
more conspicuous papillae of its achenes. 

65. BAEBIA F. & M. Gold Fields. 

Ours low and mostly slender annuals. Herbage commonly 
pubescent and often glutinous but never hoary. Leaves opposite, 
linear, entire or laciniate-pinnatifid. Flowers yellow, the heads 
on slender peduncles. Involucre campanulate or hemispheric, its 
bracts as many as the rays, ovate or oblong and becoming more 
or less carinate below the middle in most species. Receptacle 
from hemispheric to subulate, usually conical. Ray-flowers 
mostly 5 to 18 (1 to 4 in B. microglossa) , pistillate, showy for 
the size of the heads, or the ligules sometimes very short. Disk- 
flowers hermaphrodite, their style-branches obtuse and either with 
or without a minute appendage. Achenes linear, but somewhat 
broadened upward. Pappus of paleae, or awns, or both, or none. 

All of our species of Baeria, save only the first, which belongs 
to the monotypic subgenus Burrielia, are very closely related 
This relationship is so clase that even Doctor Gray’s division into 
three sections, representing the three genera, Baeria, Dichaeta. 
Ptilomeris, of earlier botanists, is of doubtful value.^^ These 
genera were based on characters of the pappus, receptacle, and 
leaves. Pappus characters are entirely unreliable (as I shall dem- 
onstrate under B. chrysosfoma, and B. aristata), several species 
of Eubaeria and Ptilomeris exhibiting at times the pappus of 
Dichaeta, while epappose forms may be expected in any species. 
The receptacle is described as muricate-roughened in Eubaeria 
and Dichaeta, serobiculate in Ptilomeris. But the receptacle in 
every case is covered wtih papillae, each papilla being more or 
less concave or cup-shaped at summit where it fits around the 
callous base of its achene. Now, if the papillae are elongated and 
distinct the receptacle will appear muricate, as is always the ciise. 
so far as I am aware, in Eubaeria and Dichaeta ; but, if the pa- 
pillae are short, thick, and close together, they present a smooth 

our species, no. 2, belongs to Dr. Gray's S Eubaeria; no. 8 to § 
Dichaeta; no. 4 to § Ptilomeris. 



1907] 


Hall. — Compositae of Southern California. 


169 


surface marked only by the depressions which once surrounded 
the bases of the achenes, and such a receptacle will appear scrobi- 
culate, as is often, but not always, the case in Ptilomeris. In 
B. aristata^ of the Ptilomeris section, the receptacle is often as 
plainly muricate as in species of Eubaeria; or a portion of the 
receptacle may be muricate while the remainder is merely scro- 
biculate, as a result of fusion of the papillae. The receptacle is 
commonly glabrous in Eubaeria and Dichaeta, glabrous to densely 
villous in Ptilomeris. It is thus seen that neither pappus nor 
receptacle furnishes characters upon which to found species, much 
less sections or genera, and leaf characters are likewise elmsive, 
as may be inferred from the specific descriptions beyond. 

Involucre of only 3 or 4 bracts: ligules obsolete or wanting: pappus of at- 


tenuate paleao: leaves entire 1. B. microgloasa. 

Involucre of more numerous bracts. 

Leaves all linear and entire 2. B. chrysostoma. 

Leaves toothed, cleft, or parted, or some entire. 

Leaves broadly linear to oblong: plants robust: pappus either of two 

sorts or none 3. B. uliginosa. 

Loaves or their divisions filiform or linear 4. B, aristata. 


1. B, microglossa (DC.) Greene, PI. Fr. 438 (1897). Bur- 
rielia microglossa DC., Prodr. v. 664 (1836). 

Stems.very slender, the plant 5 cm. to 1 or 2 dm. high : her- 
bage more or less hirsute : leaves linear, 1 to 3 mm. wide or the 
upper sometimes more dilated: involucre cylindric, 5 to 8 mm. 
high; bracts only 3 or 4, oblong: receptacle subulate: pistillate 
flowers 1 to 3, their ligules shorter than the styles or wanting: 
disk-flowers not over 15 : achenes fusiform-linear, flattish, sparsely 
short-pubescent: pappus-paleae 2 to 4, attenuate-subulate. 

Andreas Canon, near Palm Springs, Colorado Desert, Apr., 
1882, Parish, no. 747; San Luis Obispo Co. to middle California, 
on low ground. 

2. B. chrysostoma F. & M,, Ind. Sem. Hort. Petrop. ii. 29 
( 1835 ) . Gold Fields. 

Plant low and with unbranched stems when growing in poor 
or dry soil; becoming robust, profusely branched, and 10 to 25 
cm. high under favorable conditions: herbage strigulose to hir- 
sute: leaves narrowly linear, 3 mm. or less wide, entire: in- 
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volucre broad, 3 to 6 mm. high; bracts 10 to 15 (or 18) or in 
depauperate plants 5 to 10: ray-flowers as many as the bracts; 
ligules 3 to 8 mm. long : style-tips capitate and seldom, if ever, 
with a minute apiculation : achenes in 'the typical form linear- 
elavate, slightly rounded at summit, either perfectly smooth and 
shining or with minute rounded papillae : pappus in the typical 
form none. 

Southern Oregon to Lower California and the borders of 
Ai-izona : in its numerous varieties and forms very abundant in 
early spring on plains and over the lower foothills, often covering 
the slo])es for miles with its golden-yellow bloom ; rare on the 
deserts and not found in the mountains above the Upper Sonoran 
Zone. The ty])ieal form, distinguished from the following va- 
rieties only by the achenes, has been reported as rather coiiimon 
around Los Angeles and niay occur thi'oughout western Cali- 
fornia. I have not seen it south of Antelope Valley. A specimen 
determined by Meyer, now in the Brandegee Herbarium, has 
clavate achenes, rounded at summit, not pubescent but minutely 
paiiillose; the herbage is succulent and the heads large with broad 
involucre, as in the sea-coast form. 

Var. gracilis (D(\) Hall, comb. nov. Burriclia gracilis DC. 
Prodr. V. 6G4 (1836). Bacrta gracilis Cray, Proc. Am. Acad, ix, 
196 (1874). Aclienes linear, truncate, more or less strigose- 
I)ubescent ; ])appus usually jiresent. — The typical form of this 
variety has a pappus of 3 or 4 awns from small lanceolate paleae, 
about equalling the disk-corollas. Very abundant in Southern 
California. The following forms, most of them treated as 
varieties of B. gracilis or as distinct species in Gray^s Synoptical 
Flora (where full synonymy), are here referred to the var. 
gracilis. 

Var. gracilis f. nuda Hall, form. nov. Pappus none. — A form 
very close to typical B. chrysostoma but the achenes are narrower, 
not at all rounded at the summit, and more conspicuously pubes- 
cent. However, perfectly glabrous achenes are sometimes very 
narrow and truncate, and all degrees of pubescence occur, so that 
these characters cannot be used for specific diagnoses. — San Pran- 
cisquito f'aiion, Los Angeles Co., Hall, no. 3100, and elsewhere 
with the typical form of var. gracilis. 
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Var. gracilis f. aristosa (Gray) Hall, comb. nov. B. gracilis 
aristosa Gray, Proc. Am. Acad. xix. 21 (1883). B. aristosa 
Howell, PI. N. W. Am. 354 (1900). Disk-pappus of 3 or 4 awns 
very gradually and slightly widened downward. 

Var. gracilis f. tenerrima (DC.) Hall, comb. nov. Burrielia 
tenerrima DC., Prodr. v. 664 (1836) V B. gracilis tenerrima 
(h*ay, Syn. FI. i. pt. 2, 326 (1884). Disk-pappus of f. aristosa 
but awns often fewer : stems low and slender, often simple : rays 
and bracts only 5 or 6 each. — A starved form of sterile soil. 
]\Ir. Parish has eolleeted in the San Bernardino Mts. some speci- 
mens (no. 235 as rej)resented at I^niv. Calif. Herb.) of this form 
in which the j'ceeptacle is paleaceous, each achene being sub- 
tended by a (‘iineate pa lea of its own length. 

Var. gracilis f. paleacea (Gray) Hall, comb. nov. B. gracilis 
imlcacca Gray, Proc. Am. Acad. xix. 21 (1883). B. Clevclandi 
Gray, 1. c. 22. Disk-i)appus of 2 to 4 ovate or deltoid paleac more 
or less abruptly contracted to a slender awm. — B. Clevclandi was 
described as glabrous except for some fine deciduous WH)olliness. 
the style-tips with a conical or subulate appendage, and the 
pappus of only 2 paleae. Mrs. Brandegee, after having examined 
the type, says that she is unable to detect any difference between 
the pubescence or style-tips of B. Clevclandi and of B. gracilisy 
and that in the type of the former the i)appus-paleae are some- 
times 3 in number. Further evidence against B. Clevclandi as a 
spe(*ies is the following: Specimens from Ocean Beach, near 
San Diego, A])!*. 21, 1894, Brandegee^ have all the characters of 
B. c. g^^acilis except that the pappus-paleae are only 2 or 3 in 
numl)er and with the shape assigned to those of B. Clevclandi; 
specimens from Kialto, San Bernardino Co., Hall, no, 2941, dup- 
licate the pai)pus characters of B. Clevclandi in some flowers, 
other flowers from the same plant have 4 awned paleae, and still 
others have 2 paleae and 2 intermediate scpiamellae, etc. The 
style-tips and pube.scenee of my. no. 2941 are as in the comm<m 
form of B. c. gracilis. 

Var. gracilis f. Clementina (Gray) Hall, comb. nov. B. 
Palmeri Clementina Gray, Hyn. FI. i. pt. 2, 452 (1886). Paleae 
of both ray and disk-flow^ers mostly 5, ovate, firm, attenuate into 
a stout awn, sparingly erose-laciniate or only denticulate : plants 
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robust. — Known only from the Californian islands, but almost 
duplicated, so far as pappus is concerned, by small specimens 
from the San Joaquin Valley {Davy, no. 1739a), in which the 
pappus-paleae are entire to erose, or even dentate with long sharp 
teeth. 

Yar. gracilis f. crassa Hall, form. nov. Disk-pappus of 4 en- 
tire lanceolate paleae each tapering to a slender awn : stems low, 
stout, branched: herbage somewhat succulent: leaves narrowly 
oblong, obtuse, 1.5 to 3 mm. broad — A seashore form: Ocean 
Beach, near San Diego, May, 1906, Mrs. Brandcgee. 

Var. gracilis f. curta (Gray) Hall, comb. nov. B. curia Gray. 
Proc. Am. Acad. xix. 21 (1883). Pappus of ovate or oblong 
I)aleae, most or all of them obtuse or truncate and destitute of 
awn. — The original specimens were described as having pappus 
of ovate or oblong pointless paleae, not exceeding the breadth 
of the achene, usually 4 or 5, or in ray-flowers reduced to a 
single one, in some plants all obsolete. They were from near 
San Bernardino, Wnght, Lemmon, and the form has recently 
been found near Riverside by Geo. li. Hall, no. 1669. I have exam- 
ined some of Mr. Lemmon ^s jdants gathered wdth the types (no. 
135) and find the paleae to be 2 to 4 in number or more often 
entirely wanting. Specimens collected by myself (no. 2971) on 
Box Springs Mt., not far from San Bernardino, exhibit the fol- 
lowing variations in pappus, all the achenes being taken from a 
single head: achene (a), one lanceolate palea tapering into a 
slender awn (as in paleae of typical B. c. gracilis) the whole 
equalling the achene, no other pappus; achene (b), 2 erose paleae 
equalling the breadth of the achene; achene (c), 1 erose palea 
equalling the breadth of the achene and 3 minute scales; achene 
(d), four minute scales; achene (e), one minute scale; achene 
(f), pappus none. Other combinations could be cited and most 
of the specimens under this number have achenes destitute of 
pappus. This demonstrates the extreme variability of pappus 
characters in this genus even on individual plants, and leads One 
to the conclusion that species founded on such characters alone 
cannot stand. 

3. B. uliginosa (Nutt.) Gray, Proc. Am. Acad. ix. 197 (1874). 
Dichaeta uliginosa Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 383 
(1841). 
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One to 3 dm. high, at length loosely branched and diffuse: 
herbage somewhat succulent, villous-tomentose when young, com- 
monly glabrate: leaves narrowly oblong to broadly ligulate, 
laciniate-pinnatifid (especially above the middle) or the upper 
entire ; the larger sometimes 5 to 10 cm. long and with the con- 
spicuously nerved undivided portion 1 cm. broad: involucral 
bracts and oblong exserted rays 10 to 13: pappus (rarely want- 
ing) of 2 to 4 awns and about 6 tnincate-fimbriate intervening 
paleae. 

An inhabitant of low wet places: Santa Barbara, acc. to' Gray ; 
Tulare, Davy; north to San Francisco Bay. 

4. B. aristata (Nutt.) Hall, comb. nov. Ptilomeris aristata 
Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 382 (1841). P. coron- 
aria Nutt., 1. c. Baeria coronaria Gray, Proc. Am. Acad. xix. 23 
(1883). 

Stem simple to diffusely much branched, 5 to 30 cm. high: 
herbage minutely glandular-pubescent throughout: leaves most- 
ly pinnately parted into long linear-filiform divisions : involucre 
4 or 5 mm. high; bracts deciduous with ray-achenes; midnerve 
prominent: ray-flowers usually about 12 (8 to 15) ; ligules 4 to 
10 mm. long: pappus of 8 to 12 lanceolate or oblong paleae in 
the typical form, some or all of them tapering into awns about 
e(j[ualling the corolla. 

Very common at San Diego {Purpus^ Ilniv. Calif, no. 30414 ; 
etc.), thence to Kiverside (and Port Ballona, Ijos Angeles Co., 
acc. to Abrams). First described as Ptilomeris aristata Nutt., 
from specimens in which all of the paleae were awned in disk- 
flowers; two of them awned, the remainder muticous, in ray- 
flowers, and the receptacle naked. In P. coronaria Nutt, none of 
the paleae in the ray-flowers are awned and the receptacle is 
densely villous. That these characters are much too variable, 
even in individual plants, to be of any value, is very evident from 
the abundant material now at hand. 

f. mutica (Nutt.) Hall, comb. nov. Ptilomeris mutica Nutt., 
Trans. Am. Philos. Soc. ser. 2, vii. 382 (1841). Baeria mutica 
Gray, Proc. Am. Acad, xix. 23 (1883). Pappus of oblong 
paleae, the obtuse or truncate summit erose. — Likewise common 
at San Diego {Setchell, Univ. Calif, no. 53902; etc.), thence to 
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San Jacinto, Beaumont, and Redondo. Specimens gathered by 
myself near Riverside, under numbers 3714 and 3833, belong 
partly to this form, partly to typical B. aristata, while some ex- 
hibit the characters of both. The paleae of disk-flowers are 
sometimes all truncate and awnless, or from 1 to 4 of them may 
be awned, all combinations occurring in a single head. 

f. anthemoides (Nutt.) Hall, comb. nov. Ptilomeris anthem- 
aides Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 382 (1841). 
Bacria anfheinoides Gray, Syn. FI. i. ])t. 2, 328 (1884). Pappus 
none : receptacle usually scrobiculate. — Known only from south- 
western San Diego Co. (Tlall. no. 3950, etc.) 

Var. affinis (Nutt.) Hall, comb. nov. Ptilomeris a/finis Nutt., 
PJ. Gamb. 173 (1848). Baeria affinis Gray, Proc. Am. Acad. xix. 
23 (1874). Stems slender: involucre 3 or 4 mm. high: ray- 
flowers 6 to 8; ligules 4 mm. or less long: pappus, in the ty))ical 
form, of 6 to 10 oblong or lanceolate paleae as long as the corolla- 
tube, the margins erose or laciniate, some or all of them continued 
into awns about equalling the corolla, or in the ray all blunt 
and awnless: herbage (^always?) sweet-scented. — This form has 
been collected near Los Angeles and at North Pomona, Clare- 
mont, Cajon Pass, and San Bernardino. It differs from typical 
B. aristata only in being generally smaller and more slender, 
and in having smaller heads with less numerous rays. It has a 
pappus form (f. truneata) corresponding to f. mutica of B, 
anthemoides. 

Var. affinis f. truneata Hall, nom. nov. Piilomeris toulla 
Nutt., PL Gamb. 173 (1848). Bacria tcnella Gray, Proc. Am. 
Acad. xix. 23 (1883). Not Diehaeta tcnella Nutt., Trans. Am. 
Philos. Soc. ser. 2, vii. 383 (1841), which is Baeria tcnella (Jreene. 
FI. Fr. 439 (1897) and Jepson, FI. W. Mid. Calif. 520 (1901). 
Pappus of 6 to 10 oblong or cuneate i)aleae mostly shorter than 
the corolla-tube, the truncate summit erose or denticulate. — 
Piru, Ventura Co., Hall, no. 3122; North Pomona, Braunton, no. 
254, in part; Claremont, Chandler; etc. Often found with the 
typical form of var. affinis, from which it differs only in the 
pappus, and the two forms are not infrequently mounted in her- 
baria under a single label. Field observations on the odor of 
the herbage are desirable. 
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Var. Paiishii (Wats.) Hall, comb. nov. B. Parishii Wats., 
Proc. Am. Acad. xxiv. 88 (1889). Plant very slender, seldom 
over 1.5 dm. high : stem .simple to much branched above : herbaffP 
pubescent with loose hairs: leaves narrowly linear, acute or ob- 
tuse, mostly pinnately cleft into one to several pairs of slender 
lobes, rarely all entire: involucre only 2 to 4 mm. high; bracts 
8 to 12, scarcely enfolding the ray-achenes and the midvein not 
prominent: ray-flowers 8 to 12; ligules about 3 mm. long: style- 
tips truncate-apiculate : achcnes linear, with truncate summit, 
sparsely and minutely pubescent: pappus none in the typical 
form. — Known only from the type locality ; namely, on clay hill- 
sides at about 450 m. alt. in Waterman Canon, near San Ber- 
nardino: Jlay 29. 1888, Pari.ih, no. 2041 (duplicate type), in 
part; May 8, 1895, Parish, no. .3642, in part. 

Var. Parishii f. varia Hall. form. nov. Pappus of 6 to 10 
(piadrate or ovate paleae with erose summits, some of them pro- 
vided with awns as long as the corolla. — Claremont, Feb. 10. 
1897, Chandler. Corresponds to the tyi)ieal form of B. (iri.daia 
and of B. arislala off inis, so far as pappus is concerned. 

Var. Parishii f. quadrata Hall, form. nov. Pappus of 6 to 10 
((uadrate paleae only half the length of the eorolla-tube, their 
summits erose-truncate.~At the t.vpe locality of var. Parishii. 
Parish, nos. 2041, in part, and 3642. in part, the remaining plants 
gathered under these numbers differing only in the eppapose 
achenes. Bears the same relation to f. varia that B. at'isiata f. 
muiica does to typical B. arisiata, and similarly corresponds to 
f. triincata of var. a/finis. 

66. MONOLOPIA DC. 

White-woolly annuals with mo.stly alternate .sessile leaves and 
hmg-peduncled heads of golden-yellow flowers. Involm re hemi- 
spheric, its bracts either distinct to near the base or united into 
a cup with broad t)r triangular teeth. Eeeeptaele globular or 
conical in our species, naked. Bay-corollas with ample 3 or 4- 
toothed or -lobed ligule and bearing at the orifice on the opposite 
side of the style a roundish denticulate appendage; lobes of disk- 
corollas somewhat hairy. Aehenes obovoid, angular, black. 
Pappus none. 
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1. M. major DC., Prodr. vi. 74 (1837) ; Hook., Ic. PI. t. 344 
(1841), and Bot. Mag, t. 3839 (1840). 

Stontish, simple or branching, 1.5 to 5 dm. high: tomentum 
floccose and tardily deciduous: leaves mostly oblong-lanceolate, 
low-denticulate or commonly entire, 8 cm. or less long: involucre 
mostly 6 to 12 mm. high; bracts united into a broadly campan- 
ulate cup with triangular teeth: rays .8 to 1.5 or 2 cm. long, the 
oblong or roundish denticulate appendage less than 1 mm. in 
diameter. 

Common in the central part of the state and, acc. to the Botany 
of California, extending southward to San Diego. 

Var. lanceolata (Nutt.) Gray, Bot. Calif, i. 384 (1876). M, 
lanceolata Nutt., Journ. Phila. Acad. i. 175 (1847). Bracts of 
the involucre distinct to near the base ; otherwise as in the species. 
— Grassy slopes, especially on heavy soils; Tapper Sonoran Zone; 
apparently rather rare: Highland Park, Los Angeles, Greata; 
Cahuenga Pass, Brewer, no. 185; San Rafael Mts., Santa Bar- 
bara Co., Hall, no. 7805; Antelope Valley, Dr, Vogt, no. 51, and 
Davy, no. 2166; head of San Joaquin Valley, Davy, nos. 1704, 
1893b, 1724, 1990. Mr. Davy’s specimens nos. 1704 and 1724 
from near Bakersfield, specimens gathered in Tulare Co. by Mr, 
G. C. Roeding, and also Brewer*’s no. 185 from Cahuenga, ap- 
proach in the size of their invohicres and acheues very closely 
to M, gracilevs Gray, which should be considered only a small- 
flowered variety of M, major. 

67. SYNTEIOHOPAPPUS Gray. 

Low and commonly diffuse white-woolly annuals principally 
of the Desert Area. Leaves narrow, entire, or lobed at the apex, 
mostly alternate. Heads small, short-peduncled, with yellow or 
purplish ray-flowers and yellow disk-flowers. Involucre narrow, 
of 5 to 8 narrow bracts partly enfolding the ray-achenes. Re- 
ceptacle small, flat. Style-branches flattened, acute. Achenes 
linear-turbinate, pubescent. Pappus of numerous bristles united 
at base or none. 

Rays yellow: pappus of numerous barbellate awns 1. 8. Fremonti, 

Rays rose-purple, edged or marked with white: pappus none 

2. 8. Lemmoni. 
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1. 8. Fremonti Gray, Pacif. B. Rept. iv. 106, t. 15 (1857). 

Plant low and spreading, much branched from the base: 

leaves broadly linear or spatulate, sometimes shallowly 3-lobed 
near the apex, 5 to 15 mm. long: heads -short-pedunculate : in- 
volucre 5 or 6 mm. high, the bracts scarious-margined : rays 
golden-yellow, 3 to 6 mm. long: pappus bright white, the nu- 
merous barbel late bristles often paleaceously united at base, de- 
ciduous. 

Abundant from (>ajon Pass to the Mohave River, Parish, no. 
1267, and Hall, no. 6179; Randsburg, Mohave Desert, C. M. 
Drak(, no. 8; Gameron, Tehachapi Pass, Brandegee; Inyo Co., 
Purpus, Brandegec, Coville & Funslon; Soda Lake, Cooper, aec. 
to Gray; east to Utah and Arizona. 

2. 8 . Lemmoni Gray, Proc. Am. Acad. xix. 20 (1883). Act- 
iitolepis hvmnwui Gray, Proc. Am. Acad. xvi. 101 (1880). Mi- 
crohahia Lcmmoni Ckll., Muhlenbergia iii. 9 (1907). 

Stem very slender, often ere(*t, only a few cm. high : herbage 
glabrate in age: leaves linear or slightly enlarged above, entire: 
involucre 4 or 5 min. high, its 6 to 8 bracts narrowly oblong and 
scarious-margined: rays 7 or 8, fading from rose to flesh-color, 
commonly almost white on the upiier surface, deep rose and 
with dark-red veins beneath, the margins white. 

ilanzana, Antelope Valley, Davidsov ; Cajon Pass., Parish, no. 
1250. IlaJl ck Chandler, no. 6756; San Bernardino Plains, Mar., 
1880, Lemmon. 

68. HYMENOPAPPUS L Her. 

Herbs with alternate or mostly basal pinnatifid leaves. Heads 
medium-sized, discoid in most species, borne in an open panicle 
or solitary and terminal on the elongated branchlets. Involucral 
bracts 6 to 12, in 1 or 2 series, broad, the margins scarious and 
often colored. Corollas with narrow tube, abruptly dilated 
throat, and spreading or recurved lobes. Achenes obpyramidal. 
4 to 5-angled. Pappus of 10 to 20 thin obtuse or awned paleae. 


sometimes reduced or wanting. 

Pappus-paleae not awn-tipped: flowers yellow. 

Involucral bracts very unequal ]. iZ. lugens. 

Involucral bracts nearly equal 2. 77. filifoUva. 

Pappus-paleae awn-tipped: flowers white or purplish 3. H. Wrightii. 
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L H. lugens (ireene, Pitt. iv. 43 (1899). 

Stems erect, from a perennial nmlticipital caudex, 3 to 5 dm. 
hifih: herbage loosely tomeiitose, the stems glabrate: leaves clus- 
tered near the base, about 8 cm. lon^ including the petiole, twice 
or thrice pinnately parted into linear acute lobes: heads scat- 
tered, on slender peduncles : involucral bracts broadly oblong or 
obovate, obtuse, very unecpial, the short outer ones with broad 
reddish-brown margins, the inner somewhat scarious or greenish : 
rays none : disk-flowers yellow ; throat cylindric, narrowed to the 
nearly wjual tube : anthers exserted : style-tips conic : villous hairs 
of the achene somewhat shorter than the strongly 1-nerved obtuse 
paleae, A\liich either ecpial or are somewhat shorter than the 
proper tube of the corolla. 

Mountains and foothills bordering the deserts: Transition 
Zone at Bear Valley, San Bernardino Mts., Parish, no. 3717. Hall 
nos. 1339, 7558, and Abrams, no. 2899; Lower Sonoran Zone at 
Coyote Canon, Eiverside (^o.. Hall, no 1178.1; Warner^s Kanch. 
San Diego Co., ace. to Parish; Cuyamaca Mts., Jul. 18, 1908. 
Mrs. Brand((j<e; Tantillas Mts., Lower California, Palmer, no. 
183; San Pedro Jfartir, Lower California, Brandvyee. Professor 
Creene includes Inyo Co. in the range of //. lugens, but he had 
only specimens collected by Mr. Parish and the latter informs me 
that he has not botanized in Inyo C^o. An excellent si)ecies, well 
marked, in its group, by the very unecjual bracts of the involucre. 

2. H. filifoUus Hook., FI. Bor. Am. i. 317 (1834). 

Stems several and erect from the perennial caudex, 3 to 8 dm. 
hiah, somewhat leafy: herbage loosely tomentose, the tomentum 
deciduous except from the leaf-axils: leavers once or twice pin- 
nately parted into linear lobes: heads few, in a loose terminal 
cyme; peduncles 1 to 8 cm. long: involucral bracts broadly oblong 
or narrowed to the base, very obtuse, nearly ecpial, tomentose on 
the back, the margins greenish- white : rays none: disk-floM^rs yel- 
low, teeth refiexed : throat cylindric, narrowed to the nearly equal 
tube: villous hairs of the achene commonly as long as the pappus- 
paleae which barely equal the corolla-tube, or the paleae some- 
times much shorter. 

Providence Mts., Mohave Desert, Jun. 6, 1902, Brandegee; 
east to Nebraska. 
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3. H. Wrightii, Hall, comb. nov. Hymenothrix Wrightii Gray. 
PI. Wri^^ht. ii. 97 (1853). 

Stems corymbosely branched, 2 to 10 dm. hi^h, from a 

biennial or perennial root: herba|;e somewhat hirsute below, 
g^landular or jrlabrous above, no woolly tomentum: leaves once 
or twice ternately divided into linear or filiform divisions : in* 
volucre (fi to 8 mm. hi^h) of obovate-oblon^ and very obtuse pur- 
ple-tinned bracts and a few smaller narrow accessory ones: rays 
none: disk-fiowers white or purplish, with very slender tube, 
short throat, and limb 5-parted into widely spreading lobes: 
style-tips flat, cuspidate: anthers exserted: achenes villous: pap- 
pus-pa leae lanceolate, the strong midrib continiuMl as a scabrous 
awn nearly equalling the corolla. 

Pine Valley, Han Dieno Co., Aldernou, acc. to Parish; Stone- 
wall Mine, Guyamaca Mt., San Dieno Co., Brandcgec ; southern 
Arizona and Lower Galifornia. 

60 . PALAPOXIA Lan. 

Ours a robust much branched herb of the Desert Ai^ea. Leaves 
alternate, entire. Heads narrow, discoid, the flowers either all 
alike or the outer corollas sometimes with very uneipial lobes 
Involucre of linear nearly ecjual bracts. Achenes nearly as loii" 
as the involucre, the slender pappus therefore much exserted. 

1. P. linearis (Cav.) La^., Nov. Gen. et Spec. 26 (ISIG"! ; 
Hook., Rot. Majr. t. 2132 (1819). Agcraium Urn arc Cav., Ic. PI. 
iii. 3, t. 205 (1794). 

Flowering as an annual but becoming perennial and some- 
what lignescent at base; herbage scabrous or hispid, the leaves 
canescent : leaves linear or linear-lanceolate, 2 to 6 cm. long in- 
cluding the petiole-like base, acute, 1-nerved: involucre about 
15 mm. high; bracts linear, acute, lightly clasping the outer 
achenes: corolla -lobes 5, siibequal or in the outer flow<*rs often 
very unequal, one-half to one-fourth as long as the throat : pappus 
of 4 or 5 linear acute paleae nearly as long as the achene, trav- 
ersed by a strong midrib and bordered with a membranous mar- 
gin ; in addition sometimes 2 to 4 shorter obtuse ones, or the 
l)aleae of the outer flowers sometimes all much reduced. 
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Common in the Lower Sonoran Zone throughout the Colorado 
Desert: less common on the Mohave Desert, where it ranges as 
far north as Coso Mts., acc. to Coville; east into Arizona; south 
into Mexico. 


70. ERIOPHYLLUM Lag. 

Annual and perennial herbs or suflFruticjose plants. Herbage 
white-woolly, at least when young. Leaves mainly entire, or 
variously toothed, divided, or incised. Involucre oblong to 
hemispheric, its bracts distinctly rigid and permanently erect, 
c(incave and disposed to enfold the mature outer achenes. Re- 
ceptacle fiat or convex. Rays 4 to 13 or 15, broad, rarely lack- 
ing. Tube of disk-corollas commonly glandular and hairy. Style- 
branches from truncate to conical or subulate. Achenes linear 
or linear-clavate. Pappus various, sometimes lacking. 

A. —Annuals; low (under 2 dm.) and diffuse. 

Heads mostly sessile: receptacle flat or nearly so. 

Rays 2 mm. long 1. K, multicaule. 

Rays none 2. E, Pringlei, 

Heads pedunculate: receptacle convex or conical: rays consjjicuous. 
Achenes linear: leaves entire or toothed. 

I’appus-palene very unequal; about 5 short obtuse paleae alternat- 
ing with as many longer awned ones 3. E, lanosum. 

Pappus-paleae equal or wanting. 

Anther-tips linear-subulate: tomentum cojdous, persistent 

4. E. Wallacei, 

Anther-tips obtuse or merely acute: tomentum less copious, 

deciduous 5. E, ambiguum, 

Achenes clavate: leaves mostly pinnately parted 6. E. Hcermanni, 

B. — Biennials and perennials: taUer (3 dm. or more) and erect. 

Heads small, terminally clustered: leaves mainly divicled or parted. 

Rays 6 to 10: stems mostly over 6 dm. lugh: maritime species. 

Leaves green above: jiappus-paleae 8 to 12 7. E. staeeJiadifolium. 

Leaves white-toinentosc on both sides: pappus-paleae 4 to 6 

8. E, Nevinii, 

Rays 4 or 5, or none: stems mostly under 6 dm. high 

9. E, coiifertiflorum. 

Heads large, solitary on long peduncles: leaves mainly entire: var. obovatum 
of 10. E, lanatum, 

1. E. multicaule (DC.) Gray, Proc. Am. Acad. xix. 24 (1883). 
AcHnolep's miilticaulis DC., Prodr. v. 656 (1836); Hook., Ic. 
PI. t. 325 (1841) ; Torr., Bot. Mex. Bound. 96, t. 33 (1859). 
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Diffusely branched from the base, 2 to 10 cm. high, often 
forming mats 1 dm. in diameter: flocculent tomentum deciduous 
except from the heads: leaves 1 cm. or less long, broadly spat- 
ulate, mostly with 2 or 3 short rounded lobes or teeth at the apex • 
heads in leafy-bracteate close terminal clusters: involucre 3 mm. 
high: receptacle nearly flat: rays 3 to 7, yellow, 2 mm. long: 
achenes sparsely pubescent, soon glabrate: pappus of 10 to 15 
narrow somewhat fimbriate paleae, continued above into subulate 
awns, nearly as Jong as the corolla, sometimes lacking in part or 
all of the disk-flowers. 

Common in Southern California w^est of the mountains and 
north to the upper Salinas Valley. Also in southern Arizona, 
acc. to Gray, and therefore to be expected in our Desert Area. 

2. E. Pringlei Gray, Proc. Am. Acad. xix. 25 (1883). A(tin- 
olcpis Pnnglei Greene, FI. Fr. 441 (1897). 

Stem much ))ranched from the base, forming dense woolly 
tufts 1 to 5 cm. high and 15 cm. or less in diameter: leaves and 
heads as in the last preceding but rays lacking: achenes ap- 
pressed-pubescent : pappus-paleae silvery-scarious, broadly lan- 
ceolate, obtuse, erose, equalling the corolla-tube. 

Plentiful in gravelly soil on the Mohave Desert and the sur- 
rounding mountains (even to 1800 m. alt.) ; ranging w^est to Mt. 
Pinos, Ventura Co., Hall, no. 6322, north to the Greenhorn 
Pange, Hall d* Babcocl', no. 5075, and east into Arizona, acc. to 
Gray. 

3. E. lanosum Gray, Proc. Am. Acad. xix. 25 (1883). Bur- 
rielia lanosa Gray, Pacif, R. Kept. iv. 107 (1857). Artinolepis 
lanosa Gray, Proc. Am. Acad. ix. 198 (1874). 

Plant 4 to 10 cm. high, the few to numerous branches ascend- 
ing or erect: leaves linear, mostly entire, 1 cm. or less long: heads 
scattered on more or less elongated naked peduncles: involucre 
narrow, 5 or 6 mm. high: receptacle convex, obtuse: rays white 
or rose-color, 5 mm. long: anther-tips subulate: style-branches 
obtuse : achenes sparsely pubes(*ent : pappus of about 5 paleaceous 
awns nearly as long as the corolla and as many obtuse alternating 
paleae of half this length. 

A rare species occurring from Lower California and along 
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oiir eastern borders to southern Nevada ; Needles, Feb., 1886, Mrs, 
Brandegee. 

4. E. Wallace! Gray, Proc. Am. Acad. xix. 25 (1883). Bahia 
Wallacci Gray, Paeif. R. Kept. iv. 105 (1857). Actinolepis Wal- 
lacei Gray, Proe. Am. Acad. ix. 198 (1874). 

Stem freely branching from the base; the l)ranehes ascending, 
2 to 10 cm. high: the copious matted wool tardily or not at all 
deciduous: leaves spatulate or obovate, obtuse, mostly entire, 1 
cm. or less long: heads short -pedunculate : involucre 5 mm. high, 
its overlapping bracts not united: rece])tacle low-conical, obtuse: 
rays about 10, yellow. 4 mm. long and nearly as broad: antlu^r- 
tips subulate : style-branches conical, acutish : j)appus-paleae, 6 
to 10, oblong or obovate, obtuse, erose, one-half to one-fourth as 
long as the corolla. 

In gravelly or sandy soil: San Bernardino Valley; San 
Jacinto Mts. ; east to Arizona and southern Utah. 

A form with the pappus reduced to a mere border conies from 
the Santa Ana River bottoms near Redlands, F. M. P(((h no. 784, 
and GrcaUiy no. 572, part, but it passes into the typical form at 
the same locality. There is also a color form {Bahia rubdla 
Gray) in which the rays are pale purple and white or even dull 
rose-color: western borders of Colorado Desert at San Felipe, San 
Diego Co., Parry, ace. to (Jray, also Brandogev, and Apr. 25, 1899. 
Mrs. Braudvgci ; Vallecito, San Diego (\)., Parish, no. 1625. It 
will probably be found that color characters are no more con- 
stant here than they are in Layia glandulosa, where analagous 
forms occur. 

5. E. ambiguum Gray, Proc. Am. Acad. xix. 26 (1883), and 
Syn. FI. i. pt. 2, 330 (1884). Lasthenia {Monolopia) ambigua 
Gray, Proe. Am. Acad. vi. 547 (1865). Bahia parviflora and B. 
ambigua Gray, Bot. Calif, i. 382 (1876). E, palcaceum Bran- 
degee, Bot. Gaz. xxvii. 450 (1889). 

Annual, .5 to 3 dm. high: stem slender, ascending or erect, 
freely and widely branched, especially from the base : tomentum 
tardily deciduous from the leaves and stems: leaves alternate, 
narrowly oblanceolate or spatulate and obscurely few-toothed, or 
linear and entire, 1 to 2 or 4 cm. long; peduncles 1 to 5 cm. long, 
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each bearing: a solitary head: involucre usually 5 iniu. high (4 to 
6 mni.) ; its rigid carinate bracts about 8, either distinct to the 
base or lightly united for about two-thirds the way up into a 
campanulate cup with ovate acute teeth : receptacle acutely coni- 
cal, varying from chaffy to scrobiculate : rays about 5 to 10, yel- 
low, 4 to 10 iiirn. long: disk-corollas funnel-form with a short 
cylindric glandular tube: anther-tips ovate, merely acute: style- 
branches conical, acute: achenes linear, pubescent with appressed 
hairs: pappus commonly a mere crown of quadrate erose scales, 
sometimes conspicuous and lacerate, sometimes quite obscure or 
w^anting. 

Confim^d to the Desert Area and surrounding mountains, from 
Palm Springs, Riverside Co., to Fort Tejon, Kern Co., and Ow^ens 
Valley, Inyo Co. 

It would not be difficult to segregate a number of species from 
the aggregate E. amhujuum if one had only the extreme forms 
An abundance of material show’s, how’ever, that species based on 
length and number of rays, union or separation of involucral 
bracts, character of pappus, and presence or absence of chaff on 
the i*(*ceptacle, are neither natural nor of scientific value. Not 
only do these eliaracters vary greatly, but they may be found in 
almost all possible combinations, the variations not being coii- 
conimitant. 

The original Lasthenia amhigna had united bracts, a “scrobic- 
ulate, rarely smooth” receptacle, and a coroniform pappus of 
short erose-truncate paleae. It came from near Fort Tejon, 
w’here I have recently re-collected it under no. 6297. 

A similar form but wdth the bracts distinct and the rays 
hardly longer than the disk w’as described as Bahia parviflora 
from specimens gathered at the same station. It has not been 
re-collected. 

E. pahaccum was based on specimens gathered at Kernville 
and Olancha. It combines distinct bracts, developed rays, and 
a short paleaceous pappus, with a chaffy receptacle, the upper 
paleae of w’hich are persistent and become 1 mm. long. Exactly 
the same form, except that the paleae of the receptacle are usual- 
ly less numerous and smaller or quite obscure, is common in good 
seasons from the Argus and Panamint Mts. south to Fremonts 
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Peak on the Mohave Desert (Hall & Chandler, nos. 6856, 6873. 
6941, 7092), and reappears on the Colorado Desert at Palm 
Springs, where the reeeptacle is nearly or quite smooth (Parish. 
nos. 4120, 6088; Hall, no. 5760). This is perhaps the normal 
form of the species, it being common and widely distributed. In 
it the number of rays is normally 8. 

6. E. Heermanni (Durand) Greene, FI. Fr. 445 (1897) 
Monolopia Heermanni Durand, Jour. Phila. Acad. ser. 2, iii. 93 
(1855). 

Slender, 1 to 3 dm. high, from an annual root, freely 
branched: herbage tomentose, tonientum deciduous from at least 
the stems at time of flowering: leaves alternate, mostly pinnately 
parted into several linear segments but the basal ones sometimes 
spatulate and merely toothed, the upper ones linear and entire: 
heads solitary, on peduncles 1 to 5 cm. long: involucre about 5 
mm. high; bracts about 8, united below the middle: receptacle 
conical, naked: rays 8 to 10, yellow, 4 to 8 mm. long: tube of 
disk-corollas glandular-pubescent : anther-tips ovate, acute ; 
style-branches linear, obtuse: achenes clavate, 4-angled, pubes- 
cent: pappus none, or represented by 1 or more minute paleae. 
acc. to Greene. 

On the Mohave Desert at Kramer, San Bernardino Co., May 
30, 1892, Mrs. Brandcgec ; Sierra Nevada foothills of middle 
California. 

7. E. staechadifolium Lag., Nov. Gen. et Spec. 28 (1816) 
Bahia artemisiaefolia Less., Linnaea vi. 253 (1831) ; Gray, Bot. 
Calif, i. 380 (1876). LiZzIRD Tail. 

Robust, 6 to 9 dm. high : leaves pinnately parted into 5 or 7 
lobes; these again pinnately parted, or toothed, or entire; the 
margins revolute and the under surface white with a dense felt- 
like tomentum, green and glabrous or lightly pubescent above: 
tomentum of the stems deciduous: heads disposed in close com- 
pact cymes: involucre broadly oblong or somewhat turbinate, 5 
mm. high; bracts linear, rigid, becoming carinate at base: rays 6 
to 8, yellow: pappus-paleae 9 to 12, those at the angles of the 
achene longer. 

Along the coast from Santa Barbara, aoc. to Gray, and the 
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Channel Islands, acc. to Brandegee/® northward; near Santa 
Maria, Miss Eastwood, no. 837. 

“Lagasca ’s original appears to have been a branch of the form 
with uppermost leaves entire.’’ — Gray. This form has been re- 
collected by Heller, no. 6704, along the beach at Pacific Grove, 
Monterey (’o., presumably the type locality. In Mr. Heller’s 
specimens the main branches are woody and leariess, the twigs 
densely clothed with linear entire leaves. In the ordinary form 
only the small bract-like leaves of the inflorescence are entire. 

8. E. Nevinii Gray, Syn. FI. i. pt 2, 452 (1886). 

Decidedly woody below, about 10 dm. high: leaves 15 cm. or 

more long, ovate in outline, once or twice pinnately parted into 
numerous oblong obtuse lobes, equally white-tonientose on both 
sides: tomentum of the stems deciduous: heads numerous, 
crowded in naked-pedunculate broad flat-topped compound 
cymes: involucre cylindrical, 6 to 7 mm. high; bracts oblong, 
obtuse, rather loose : rays 7 to 10, yellow, short : pappus of 4 to 6 
erase paleae, often unequal, the longer ones lanceolate and acute. 

San Clemente Island, on rocks overhanging the sea, Apr., 
1885, Nevin & Lyon, acc. to Gray, Aug., 1894, Brandegee; Santa 
Catalina Island, on the sea-cliff, Jun., 1896, Mrs. Blanche Trash, 
May, 1890, Brandegee. 

9. E. confertiflorum (DC.) Gray, Proc. Am. Acad. xix. 25 
(1883). Bahia confcrtiflora DC., Prodr. v. 657 (1836) 

Plant 2 to 6 dm. high : stem slightly woody at base, often un- 
branchvd: herbage with a close dense (at length deciduous) to- 
nientuni : leaves of the flowering branches 3 cm. or less long, ter- 
nately or pinnately parted into 3 to 7 narrowly linear divisions : 
heads in compact terminal clusters: involucre obovoid-oblong, 4 
mm. high : its bracts about 5, ovate : rays 4 or 5, yellow, about 4 
mm. long: paleae 8 to 10, nearly ecpial, about one-half as long 
as the achene. 

Abundant on dry hills from San Diego north throughout 
western California. 

Var. trifidum (Nutt.) Gray, 1. c. Bahia trifida Nutt., Trans. 
Am. Philos. Soc. ser. 2, vii. 374 (1841). Leaves small, entire 


«Zoe i. 139 (1890). 
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except near the apex where they are cleft into 3 to 5 short linear 
lobes. — With the ordinary form and in the mountains to at least 
2000 m. alt. 

Var. laxiflorum Gray, l.c. Leaves as in the species: heads 
more loosely cymose, the peduncles being: mostly 5 to 10 cm. long. 
— Also with the species; an uncommon form. 

Var. discoideum Greene, FI. Fr. 443 (1897). Stems more 
leafy: heads large, in congested cymes, destitute of rays. — First 
known from Sonoma Co. ; since collected by Miss Alice King at 
Arroyo Grande, San Luis Obisix) Co., and by Mrs. C. M. Wilder 
in the San Antonio Mts. at altitudes of 2100 to 2400 m., no. 594. 
In Mrs. Wilder s specimens tlie leaves are palmately trifid and 
the involucres 6 mm. high. 

Var. latum Hall, var. nov. Leaves broadly si)atulate or ob- 
ovate (7 to 14 mm. wide), with few very blunt and short lobes 
or the up])er entire: heads mostly on evident i)eduncles: rays 
present. — Plains near Riverside, E. L. Koefhen, no. 20 (type). 
Sj)ecimens collected at San Bernardino by -iS. B. d’ W. F. Parish, 
May, 1888, also belong here. 

10. E. lanatum obovatum (Greene) Hall, comb. nov. E. 
ohovatinn Greene, Eryth. iii. 123 (1895), and iv. 67 (1896). 

Stems numerous, seldom branched, erect from a decumbent 
})ase or strong perennial root, 2 or 3 dm. high, not woody, ter- 
minated by solitary long-peduiicled heads: herbage densely and 
permanently tomentose: leaves obovate to narrowly lanceolate, 
obtuse, either entire or the broader ones with several teeth or 
lobes, mostly 2 cm. but the lower sometimes as much as 5 cm. 
long: involucre 7 to 10 mm. high, its rigid acute bracts more or 
less united at base: rays about 13, broad, 1 cm. long, deep yellow: 
achenes glabrous or nearly so : pappus variable, usually of about 
8 short obtuse erose paleae, some of these rarely elongated and 
acute. 

Not uncommon in the Transition Zone of the San Bernardino 
Mts. at 1200 to 2200 m. alt. : Wright, no. 1811 (type of E. obova- 
/am?); Parish, nos. 1086, 1451, 3344, 3714, 3716; Davidson; 
Hall, nos. 1070, 1289.5; etc. 

In Mr. Wright specimen and in some others the tomentum 
has a greenish-yellow tinge, while in some cases it is dull white. 
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But specimens collected together, as under Hall, no. 1289.5, ex- 
hibit both sorts of toihentum and intermediate shades occur. Mr 
Wright’s plant is the only one seen in which the longer lanceolate 
pappus-paieae occur. This var. can be distinguished from cer- 
tain Sierran forms of E. lanatum Pursh*^'^ (=E, caespitosiim 
Dougl.'^"*'*) only by its larger size. 

71. AMBLYOPAPPUS II. & A. 

Low annual with gummy sweet-scented herbage. Heads 
small, discoid, in loose elongated cymes and racemes terminating 
the simple erect stems. Involucral bracts 4 to 6, rather broad, 
obo vat e-oblong. Keceptacle small, conical. Achenes small, 4- 
angled, narrowed below. Ibippus of 8 to 12 oblong obtuse paleae, 
oftened colored. 

1. A. pusillus H. & A., Journ. Bot. iii. 221 (1841). Aromia 
ioiuifolia Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 296 (1841). 
Infanica ClnUtisis Remy, in (lay, FI. Chil. iv. 259, t. 48, f. 1. 
(1849-1866). 

Plant about 2 (rarely 5) dm. liigh: leaves alternate, linear, 
entire or the lower pinnately 3 to 5-parted and sometimes op- 
posite: involucres 3 mm. high: flowers 5 to 25 ( !), yellowish. 

From IMonterey, ace. to Parry to Lower (California and re- 
appearing in Peru and (^hile. (\)mmon near the sea from Los 
Angeles Co. to San Diego and on the islands from San MigueP^ 
to San Martin. 


72. RIGIOPAPPUS Gray. 

Slender annual with alternate linear leaves. Heads rather 
small, solitary, on filiform peduncles terminating the simple stems 
or branches. Bracts subulate, similar to the upper leaves. Re- 
ceptacle flat. Flowers yellow', wdiite, or purple Pistillate 
flow'ers 5 to 15, their ligules scarcely or not exceeding the disk. 
Style-branches of the perfect disk-flowers with a slender-subulate 
hispidulous appendage. Achenes linear. Pappus of mastly 3 
to 5 subulate awns, rarely W’anting. 

«-Pursh, FI. ii. 560 (1814). 

Dough, in Lindl., Bot. Reg. xiv. t. 1167 (1828). 

^flBot. Mex. Bound 96 (1859). 

47 Ace. to Greene, Pitt, i, 90 (1887). 
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1. E. leptocladus Gray, Proe. Am. Acad. vi. 548 (1865). 
Slender, erect, a few cm. to 3 dm. hifyh: herbage short-hairy 
or nearly glabrous: involucre 6 mm. high; bracts becoming con- 
cave around the ray-achenes: achenes hispidulous. 

Upper Sonoran Zone: San Prancisquito Canon, Los Angeles 
Co., Hall & Chandler, no. 7395; Santa Inez Mts., Santa Barbara 
Co., Brandegec ; Cuyama, San Luis Obispo Co., May 7, 1896, Miss 
Eastwood: Fort Tejon and San Emigdio Potreros, Kern Co.. 
HalU nos. 6269, 6432; Tehachapi, Kern Co., Ilasso it Davidiwn. 
no. 1675; north to Washington and east to Nevada (Miss Stokes). 

73. CHAENACTIS UC. 

Annuals and low perennials with alternate pinnately parted 
or dissected or sometimes entire leaves and yellow or white 
flowers. Heads peduncled, solitary or cyinasely arranged. In- 
volucre campanulate ; its bracts herbaceous, linear to lanceolate, 
commonly equal, in one series. Receptacle flat, naked. Corollas 
with short tube and long throat, or the marginal corollas in some 
species with the limb palinately enlarged, forming a kind of ray. 
Pappus of hyaline paleae, the paleae in the outer flowers com- 
monly shorter and fewer, early deciduous or wanting in the last 
species. 

A.-Pappus-paleae persistent, entire or merely erose. 

Flowers yellow: annual 1. C. glahriuscula. 

Flowers white or purplish tinged. 

Annuals. 

Stamens exserted from the corolla-tube. 

Pappus of disk-flowers of 4 equal paleae, or these sometimes 
unequal (paleae rarely 5 to 6 in C, Fremonii). 

Involucral bracts setaceously acuminate 2. C. carphoclinia, 

Involucral bracts obtuse or merely acute. 

Leaves pinnatifid, with short thick lobes 3. C. atevioides. 

Leaves entire or with a few elongated slender lobes 

4. C. Fremonti, 

Pappus of 4 equal paleae about as long as corolla and 2 to 4 


very small outer ones 5. C, Xantiana, 

Stamens included 6. C. macrantha. 

Perennials: pappus of 8 to 15 equal paleae. 

Leaf -lobes crowded, crispate 7. C, aantolinoidea. 

Leaf-lobes fewer, not crispate, mostly entire 8. C. Pariahii, 
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B.— Pappus of deciduous fimbriate paleae or none. 

Achenes flat, obovate or elavate: glandular-pubescent annual 

9. C. artemiaiaefoha. 

1. C. glabriuscula D('., Prodr. v. 659 (1836). 

Annual, 1.5 to 5 dm. high, leafy up to the inflorescence, com- 
monly branching only above: herbage thinly floccose, soon gla- 
brate : leaves once or twice pinna tely parted into linear lobes or 
the upper linear and entire : involucre 7 to 10 mm. high ; its bracts 
broadly linear, with obtuse thickish tips: corollas pubescent 
throughout or the tube nearly glabrous; marginal corollas with 
ampliate i)alnmte limb surpassing the disk: pappus-paleae 4. 
rarely 5; those of the disk-aehenes as long as the corolla, acute; 
those of the marginal aehenes either as long as the corolla and 
acute or of var>dng lengths and the shorter ones obtuse. 

Including its various forms and varieties, this species has a 
range extending from Lower California to the northern tier of 
counties in Alta (California. It is very common west of the 
Sierra Nevada and San Bernardino Mts. and extends to the bor- 
ders of the Desert Area. While apparently very easy to dis- 
tinguish s(weral M^ell marked si)ecies when only a few si)ecimens 
are at hand, this sei)aration is seen to be inadvisable when the 
forms are studied in the field or w^hen several hundred sheets 
from as many localities are examined. Pappus characters are 
here entirely unreliable and distinctions based on the size or shape 
of the marginal corollas are of no value. Perhai)s the best char- 
acters are to be found in the involucre but here all intermediate 
stages between broad flat bracts with thick obtuse tips and linear 
deeply concave bracts with thin acute tips may be found, and 
the two foi’ins often occur, moreover, in a single head. 

Key to the Varieties and Forms of (;. olabriuscula. 

Stem branching only above, or also at base: peduncles never scape-like. 

Involucral bracts narrowly oblong; their tips thick, obtuse: marginal 
corollas mostly with pnlmate limb. 

Pappus-paleae of inner aehenes about as long as the corolla, acute; 
typical C. glabriuscula. 

Pappus-paleae all much shorter than the corolla, very obtuse and 

in two series; the outer minute var. heterocarpha. 

in one series; all very short var. heterocarpha f. curia. 
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Involucral bracts linear, acute: marginal corollas regular. 

Leaf -lobes slender, elongated. 

Steins and leaves moderately slender: the common form 

var. tenmfoha. 

Stems and loaves exceedingly slender: extreme form 

var. tenmfoha f. fihfoha. 

Leaf lobes short, thick, obtuse: inflorescence glandular 

var. Orcuftuina. 

Stem branching only near the base: peduncles mostly elongated, the 
earlier ones scape like: herbage lanate var. Jano,sa, 

The typical form of this species is represented by such speci- 
mens as the following, all from middle (California : Madera, Apr 

22, 1897, SeiehcU: Sierra foothills of Fresno Co., Apr 8, 1898 
Woolsey ; Summerville, Contra Costa Co., Apr. 16, 1889, Vhesnui 
d' Drew : Antioch, ("*ontra Costa Co , Davy, no. 874, same locality 
Mrs Curran, no. 26, The following collections from Southern 
(California approach very near to the typical form and may be 
classed with it: Bear Valley, Parish, no. 2013; Ballona, Los An- 
geles Co., Braunion, no. 429 (very robust with large heads and 
glandular inflorescence but passing through other forms gathered 
in the same locality by Mr. Braunton into var. londfoha) ; near 
Bardsdale, Ventura Co, Hall, no. 3238; Ojai Valley, Hubby, no 
86 . 

Var. heterocarpha (Cray) Hall. comb, nov C. h(f(ro(arpha 
(iray, PI. Fendl. 98 (1849). Disk-achenes with 4 une(|ual very 
obtuse ellii)tic-()blong paleae one-half as long as the corolla or 
longer, and 1 to 4 very short roundish outer ones or these obsolete ; 
pappus-paleae of the ray-achenes all short. — Humboldt Co, Jiil. 

23, 1888, Chesnui rf’ Drew; San Bernardino Co., acc. to Gray, 
but there is no specimen in the Gray Herbarium from south of 
Ventura Co., acc to Parish.'*'" J. P, Tracy has collected a form 
in Napa Co. (no. 1571) having disk-achenes with 5 principal pap- 
pus-paleae nearly as long as the corolla, and in addition an outer 
series of 5 short ones. 

Var. heterocarpha f. curia (Gray) Hall, comb. nov. C. hetero- 
carpha curia Gray, Syn. FI. i. pt. 2, 452 (1886) ; Hall, Bot. Gaz. 
xxxi. 391 (1901). Heads often small: pappus of 4 or 5 oval or 
broadly oblong paleae, either ecpial or one of them longer but not 


47*Zoc V. 119 (1901). 
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exeeediiif? one-half the len^h of the corolla, sometimes reduced 
to a mere crown; no outer series. — ^Western end Antelope Valley. 
Davy, no. 2661; Gorman Station, Jun., 1887, Parish; Estrella. 
San Luis Obispo Co., Jared (pappus very short, this form being 
therefore near C. Ncvii Gray) ; Port Tejon, Kern Co., Hallf no. 
6810; near Cahuenga Peak, Los Angeles Co., Chandler, no. 2008 
(very slender; some paleae elongated, acute); Greenhorn Mts.. 
Kern (''o.. Hall d' Bahcoclx, no. 5086; Box Springs Mt., near 
Riverside, Ziimbro, no. 525. Mr. Zumbro s specimens beautiful- 
ly combine the characters of this variety and the next. They 
pcvssess exactly the habit and involucres of var. tcnuifolia but the 
marginal corollas are enlarged and the limb ])almate, as in f. 
curia. In the disk-flowers the pappus-i)aleae are 5 in number, 
one slightly longei* than the others and nearly one-half as long 
as the corolla: ray-pai)])us short. My no. 6826, from INIt. Pinos 
Ventura (\)., has light-yellow or whitish flowei's, suggestive of 
a hybrid origin between this variety and C. si( cioides hrachy- 
pappa. 

Var. tenuifolia (Nutt.) Hall, comb. nov. C. ienuifoha Nutt., 
Trans. Am. Philos. Soc., ser. 2, vii. 875 (1841). Slender in all its 
parts: leaves or their divisions usually filiform and elongated: 
involucre about 7Mnm. high; its bracts linear, thin, acute: mar- 
ginal corollas often enlarged but seldom exceeding the disk or 
with palmate limb: pappus-paleae of disk-flowei*s e(iualling the 
corolla, acute; of the marginal flowers similar or much shorter 
and obtuse. — Very common, usually in light soil, from 1500 m. 
alt. in the mountains to the Pacific and from Santa Barbara to 
San Diego — the original locality. The following collections may 
bt‘ selected as faij-ly typical of this variety : San Diego, Hall, no 
8937 ; San Jacinto l\It., Hall, nos. 2036, 2056; San Luis Rey, San 
Diego Co., Aldersou, no. 1192; Santa Maria Rancho. San Diego 
Co., Parish, no. 1895; INlt. Pinos, Ventura Co., Hall, no. 6485 
Specimens gathered near Riverside (Hall, no. 3800) are perhaps 
best referred here although some of the inner paleae are obtuse 
and the marginal corollas sometimes irregular, thus approaching 
the var. hefei'ovarpha. 

Var. tenuifolia f. fllifolia (Gray) Hall, comb. nov. C. fill folia 
Gray, PI. Fendl. 98 (1849). The most slender-leaved form, both 
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rachis and lobes slenderly filiform. — Pala, San Diego Co., Parish^ 
no. 4398 ; Witch Creek, San Diego Co., 1893, Alderson, 

Var. Orcuttiana (Greene) Hall, comb. nov. 0. tenuifolia Or- 
cntiiana Greene, West Am. Sci. iii. 157 (1887). C. Orcuttia^ia 
Parish, Eryth. vi. 92 (1898). Stouter than var. tenuifolia : leaves 
2 or 3-pinnatifid, the ultimate lobes short and obtuse: inflores- 
cence resinous-glandular : involucre about 7 mm. high; its bracts 
linear, acute: marginal corollas regular: pappus-paleae (at least 
in the disk) nearly equalling the corolla, acute. — Along the beach 
of San Diego Co., passing directly into var. tenuifolia-. North 
Island, Coronado, Chandler^ no. 5168; Encinitas, Parish^ no. 
4435. 

Var. lanosa (DC.) Hall, comb. nov. C. lanosa DC., Prodr. v. 
659 (1836). Plant commonly 1 to 3 dm. high: stems leafy only 
at the branching l)ase, bearing many long peduncles which are 
naked and scape-like: herl)age whitish wdth fioccose wool w^hich 
is only tardily deciduous: leaves thickish, sim])ly pinnate wdth 
few' narrowdy linear and mostly short lobes or the upper entire; 
marginal corollas usually little if ait all ampliate, seldom exceed- 
ing the disk (yet sometimes conspicuously enlarged) : pa[>pus- 
\ aleae of disk-flow ers 4, sometimes 5, equal or nearly equal, acut- 
ish. — Common in dry or sandy places throughout the Low^er and 
I'pper Sonoran zones of Southern California, except in the Des- 
ert Area ; north to Stockton. The extreme form of this variety, 
with a somew'hat i»ersistent lanate tomentum and large heads 
terminating simple scape-like peduncles from the much branched 
very leafy base, is represented by such collections as the fol- 
lowing; San Jacinto Mt., Hall, nos. 1141, 2165; Mohave River 
district. Parry if' Lemmon, no. 200 ; Nasciiniento River, Monterey 
Co., Brewer, no. 541, also May, 1901, Miss Eastwood. It passes, 
however, by insensible gradations as regards all its characters 
into the var. tenuifolia, and plants with all the other charactei's 
of var. lanosa sometimes have irregular marginal corollas almost 
as large as in typical C. glabriuscula. The involucral, bracts are 
always narrower than in the species and somewhat acute. 

2. 0. caxphoclinia Gray, Bot. Mex, Bound. 94 (1859). 

Annual, 3 dm. or less high, the slender stem cymosely 
branched : herbage cinereous-pubescent, not at all woolly : leaves 
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once or twice pinnately parted into narrow lobes : heads numer- 
ous, on short filiform peduncles: involucre about 8 mm. high; 
bracts linear-lanceolate, tapering into setaceous often pinkish 
awns ; receptacle with 5 to 10 rigid persistent awns nearly equal- 
ling or even exceeding the flowers: paleae of disk-achenes usually 
4, narrow, acuminate, nearly equalling the flowers, or some much 
shorter and obtuse; paleae of marginal achenes all short and 
sometimes much reduced. 

Common in the Lower and Upper Sonoran zones from Inyo 
Co. across the Mohave and Colorado deserts to Utah, Arizona, 
and Lower California and ascending the desert side of the moun- 
tains to 2000 m. alt. : Swansea and Independence, Inyo Co., Hall 

6 Chandler, nos. 7173, 7307; Morongo, Colorado Desert, Parish. 
no. 769; Upper Lake, Bear Valley, San Bernardino Mts., Parish. 
no. 1833 ; Mohave Desert, Hall, no. 6048 ; Colorado Desert, Hall, 
nos. 5809, 5847, 5904; Signal Mt., Colorado Desert, Brandegee; 
Gold Mt., Nevada, 1500 to 1800 m. alt., Purpus, no. 6002; Cala- 
majuet. Lower California, Brandegee, in part; etc. 

Var. attenuata (Gray) Jones, Proc. Calif. Acad. ser. 2, v. 699 
(1895). C. attenuata Gray, Proc. Am. Acad. x. 73 (1874) ; Co- 
ville, Contr. U.S. Nat. Herb. iv. 134 (1893). Pappus-paleae of 
even the central flowers very short and obtuse, erose, or some of 
them acute but not more than one-third the length of the corolla : 
fimbrillae of the receptacle said to be few in number, but often 
numerous in otherwise typical plants. — Ehrenberg, Arizona, 
1874, Janvier-, Death Valley, acc. to Coville; Independence, Inyo 
Co., Hall d: Chandler, no. 7307 (paleae quadrate, minute) ; Bor- 
rego Springs, Colorado Desert, Apr. 17, 1895, Brandegee -, San 
Felipe, Colorado Desert, Brandegee; Calamajuet, Lower Califor- 
nia, Brandegee (with some paleae acuminate and one-half as 
long as corolla, others, even on same achene, very short and ob- 
tuse). 

3. 0. stevioides H. & A., Bot. Beech. 353 (1840). 

Annual, a few cm. to 2 or 3 dm. high : herbage clothed with 
a light tomentum which is somewhat deciduous, leaves once or 
twice pinnately parted into numerous linear lobes which are only 

7 mm. or less long, or a few of the upper leaves entire: heads 
scattered on short slender peduncles: some of the marginal co- 
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rollas commonly more or less enlai^ed : involucre 6 to 9 mm. high ; 
bracts obtuse or merely acutish, the midrib obtuse : pappus-paleae 
of the disk-achenes 4, oblong-lanceolate, in the typical form nearly 
equalling the corolla and acute. 

Lower Sonoran Zone of the Colorado and Mohave deserts, 
east to Arizona, north to Idaho ; very common and mostly typical 
in the eastern part of the Colorado Desert, less plentiful in the 
western and northern parts of the Mohave Desert, where it grades 
into the var. brachypappa. Specimens examined : Colorado Des- 
ert, Hall, nos. 5903, 5935, 6018; Ash Hill, Mohave Desert, Hall. 
no. 6099; Antelope Valley, Hall, no. 3033; Morongo, Colorado 
Desert, Parish, no. 1213; Catalina Mts., Arizona, Lemmon, no. 
194 ; Diamond Creek Canon and near Kingman, Arizona, Wilson; 
Diamond Valley, Utah, Ooodding, no. 891. 

Var. brachypappa (Gray) Hall, comb. nov. C. brachypappa 
Gray. Proc. Am. Acad. viii. 390 (1873). Leaf-segments thick 
and short, obtuse; marginal corollas not enlarged: pappus re- 
duced to a mere crown of obtuse erose paleae or in the central 
flowers one of these often twice as long as the others, but even then 
less than 1 mm. long. — Near Independence, Inyo Co., 8. W. Aus~ 
tin, no. 500 ; southeastern Tulare Co., in the Pinon belt between 
Kemville and Cannell Meadows, about 1500 m. alt., Hall & Bab- 
cock, no. 5101 ; Panamint Mts., Inyo Co., Coville cf Funston, no 
532, also Hall & Chandler, no. 6947 ; Cuddy Valley, northeastern 
Ventura Co., Hall, no. 6318; Frazier Mt., Ventura Co, in the 
Transiton Zone (!), Hall, no. 6608; Colorado Desert, Hall, no. 
5874; Maturango Range, Purpus, no. 5457; Lone Pine, Brande- 
gte; Johannesberg and Ord Mts., Hall Chandler, nos. 6876. 
6778. The pappus in the extreme form is very different from 
that in typical C. stevioides, but, as shown under C. Fremonti, 
pappus characters are of little specific value in this group. My no. 
3033, cited under the species, is an intermediate form, the disk- 
pappus consisting of 3 rather obtuse paleae one-half as long as the 
corolla and an additional one commonly a little longer and acut- 
ish. The series is completed by my nos. 5874 and 6318 in which 
the pappus consists (in central flowers) of 3 obtuse paleae nearly 
as short as in typical brachypappa and a fourth palea aboat one- 
half as long as the corolla and either obtuse or acute. 
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4. 0. Fremonti Gray, Proc. Am. Acad. xix. 30 (1883). 

Annual, either slender or robust, .5 to 4 dm. high, branching : 
herbage slightly woolly when young but early glabrate except 
the puberulous or tomentose peduncles and involucres: leaves 2 
to 5 cm. long (rarely even 1 dm.), narrowly linear and entire, or 
once pinnately parted into similar lobes: heads terminating 
simple erect peduncles : involucral bracts broadly linear, acutish, 
with prominent midrib: marginal corollas often much enlarged 
and irregular, sometimes developing a cuneate 4 to 5-cleft ligule : 
pappus of central achenes usually of 4 to 6 slender acute paleae 
nearly equalling the corolla, sometimes of 1 long and several 
shorter paleae, these often of varying lengths and either acute or 
obtuse ; pappus of marginal flowers also variable but mostly of 1 
long acute palea and 3 short obtuse scales. 

Chiefly in the Lower Sonoran Zone of the Mohave and Colo- 
rado deserts, north to Bakersfield, east to Arizona : Coyote Canon 
Colorado Desert, Hall, no. 2807 and no. 2807a; east base San 
Jacinto Mt., Jepson & Hall {Hall, no. 1850) ; from near Palm 
Springs to Whitewater, Colorado Desert, Parish, nos. 343, 4119; 
same locality Gilman, no. 33, also Copeland-, above Whitewater, 
Schellenger, no. 76; Antelope Valley, Mohave Desert, Hall, no. 
3032 (Palmdale) and no. 3042 (Rock Creek) ; desert slope Cajon 
Pass, Hall, no. 6215 ; Santa Ana Canon, San Bernardino Mts., at 
2100 m, alt. in the Transition Zone ( !), Hall, no. 7574 (very rare 
at this altitude) ; Argus Mts. and Bishop Creek, Inyo Co., Hall & 
Chandler, nos. 6898, 7240 ; Bakersfield, Davy, no. 1891 ; Needles, 
eastern San Bernardino Co., Miss Warner, no. 26 ; Fort Mohave, 
Arizona, Cooper; etc. 

The variation in this species, as exhibited by the specimens 
cited above, is remarkable. The disk-pappus commonly consists 
of 4 equal lanceolate acute paleae about as long as the corolla, 
while the marginal achenes have one of these long paleae and 3 
short obtuse scales. But the following deviations occur: (a) two 
or three of the paleae reduced and obtuse in some of the inner 
flowers {Hall, nos. 1850, 3042) ; (6) all the achenes, marginal 
as well as central, with 4 long acute paleae {Cooper) ; (c) some 
of the marginal achenes with 4 long equal paleae, some with 1 
long palea and 3 short obtuse unequal ones {Parish, no. 4119. 
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Copeland, Miss Warner, no. 26) ; (d) central achenes with 4 to 6 
slender paleae about as long: as corolla {Hall, no. 3032, and paleae 
sometimes 5 in Davy, no. 1891) ; (e) all the achenes with 1 long 
acute palea and 3 short ones, the latter of varying lengths and 
attenuate to obtuse (Hall, no. 2807a). It is a common occurrence 
for the flowers of the second circle from the involucre to have 
paleae of several different lengths on a single achene. Since such 
numerous variations as those enumerated above are found in 
plants growing near together, and even within single heads of 
some plants, pappus characters can be of no value in separating 
species of this group. It should be noted, however, that an outer 
series of paleae occurs only in C, Xantiana and C, mucrantha 
two species also well marked by other characters. 

5. C. Xantiana Gray, Proc. Am. Acad. vi. 545 (1865) ; Hall. 
Bot. Gaz. xxxi. 391 (1901). C, Xantiana integrifolia Gray, Bot. 
Calif i. 390 (1876). 

A stout and somewhat fistulous-stemmed annual, 1.5 to 3 dm. 
high: herbage early glabrate, except on the involucres and pe- 
duncles, which commonly retain a slight woolliness : largest leaves 
4 to 8 or 10 cm. long, all linear and entire or usually once-parted 
into similar lobes: heads scattered on stout commonly fistulous 
peduncles : involucral bracts extremely variable, sometimes 
shorter than the disk, often with spreading obtuse foliaeeous tips 
much exceeding the disk, traversed by 1 strong nerve and several 
obscure ones: flowers white or flesh-colored, the marginal ones 
scarcely enlarged : inner paleae of the pappus as long as or longer 
than the flowers; outer paleae conspicuous, obtuse, as broad as 
long. 

Common in and around Antelope Valley from the Mohave 
River to Mt. Pinos, Ventura Co., and Fort Tejon, Kern Co., as- 
cending the mountains to 2200 m. ; north along the eastern base 
of the Sierra Nevadas to Oregon. This species and C, Fremonti 
are much alike in general appearance and exhibit similar ecolog- 
ical variations but differ in pubescence, in the pappus, and in 
the involucre, the bracts of which have a strong tendency to end 
in foliaeeous tips in C. Xantiana, In alkaline soil the plants be- 
come more robust and succulent, and the involucral bracts and 
pappus much elongated. . 
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6. 0. macrantha Eat., Bot. King Exped. 171, t. 18 (1871). 

Annual, commonly 2 dm. or less high, much branched from 

the base: herbage floccose-tomentose, glabrate at least below: 
leaves 2 to 4 cm. long, the expanded upper portion 1 to 2-pin- 
natifid with oblong lobes, or the uppermost entire : heads short- 
peduncled, or the earlier on long peduncles: involucre nearly 15 
mm. high; the loose bracts linear, acuminate but obtuse at the 
very tip, strongly 1-nerved: corollas flesh-color, much exceeding 
the involucre, the marginal not appreciably enlarged: anthers 
included : pappus of 4 oblong-linear paleae only half as long as 
the corollas and 2 to 4 very short oblong-cuneate outer ones, or 
these sometimes obsolete. 

Originally known from Nevada and Utah but now collected 
at the following stations in the Lower Sonoran Zone of the Mo- 
have Desert: Cushenberry Springs, Pansh, no. 1255; Camp 
Cady, Parish, no. 1256; Newberry and Daggett, Hall, nos. 6138, 
6828; Barstow, Mrs, Brandegee ; Keeler, Brandegee, It also 
comes from Tucson, Arizona, W, F, Parish, no. 122, and is prob- 
ably widely distributed over the Desert Area, although nowhere 
very common. Mr. Marcus E. Jones has noted*® that the flowers 
are more expanded at night than during the day. 

7. 0. santolinoides Greene, Bull. Torr. Club ix. 17 (1882) ; 
Gray, Syn. FI. i. pt. 2, 341 (1884). 

Stems scapose, 1 to 3 dm. high, mostly simple and numerous, 
from a perennial lignescent base: herbage densely and perma- 
nently white-tomentose below, glandular-pubescent above: leaves 
crowded on short tufted basal shoots, 3 to 10 cm. long, narrowly 
oblong in outline with many obtusely few-lobed crispate divi- 
sions, these oblong and only a few mm. long: involucre 10 to 13 
mm. high; its bracts oblong, obtuse, obscurely nerved, a few of 
the outer ones commonly very short and spreading: achenes 
densely hispid: pappus-paleae 8 to 10, a little shorter than the 
corolla. 

Dry gravelly slopes of the Transition Zone, rarely in the 
Upper Sonoran; not common: near Talmadge's Mill, Little Bear 
Valley, San Bernardino Mts., Parish, no. 1045 (type collection) ; 


«Zoe V. 41 (1900). 
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Bear Valley, Parish; Fish Creek, Orinnell; San Antonio Mt., 
Mrs. Wilder, nos. 257, 592; Mill Creek Falls, Parish, no. 2515; 
Swartout Canon, San Antonio Mts., 1900 m. alt., Hall, no. 1508 ; 
Wilsons Peak, San Gabriel Mts., McClatchie, Grant, no. 164; 
Mt. Gleason, San Gabriel Mts., 2000 m. alt., Barber, no. 269; 
Pah Ute Peak, Southern Sierra Nevada Mts., 1500 to 2100 m. alt.. 
Purpus; Mt. Pinos, Ventura Co., Hall, nos. 6321, 6646, 6671; 
Frazier Mt., ace. to Coville. — Mr. Parish informs me that the 
type material certainly came from Little Bear Valley, although 
probably labeled “Bear Valley.” He did not submit any speci- 
mens from Bear Valley to either Dr. Gray or to Professor Greene 
until after the publication of the species. 

8. 0. Parishii Gray, Proc. Am. Acad. xx. 299 (1885). 

Low bush-like plants often several dm. in diameter; the base 
perennial and suffrutescent ; the annual branches numerous, erect. 
2 to 5 dm. high, leafy only below, merely bracteate above, where 
they either branch and bear 2 or 3 long-pedunculate heads or are 
simple and monocephalous : herbage very white with close wool, 
glabrate only above: leaves 2 to 5 cm. long (including the broad 
petiole of half this length) ; the blade oblong in outline, pinnately 
parted into obtuse linear lobes about 5 mm. long, these rarely 
toothed: involucre 12 to 15 mm. high; its very unequal bracts 
loose, linear, obtuse : pappus-paleae 9 to 15, linear, nearly as long 
as the corolla. 

Western borders of the Colorado Desert, south to Lower Cali- 
fornia; ascending the mountains to 2100 m. alt. but only where 
the conditions are influenced by hot and dry ascending air- 
currents from the desert: Aguanga, San Diego Co., Parish, no, 
1396 (duplicate type) ; Coyote Canon, Santa Eosa Mt., 1500 m. 
alt., Hall, nos. 1178, 1901, 2128 ; Tahquitz Peak, San Jacinto Mt,. 
Hall, no. 2326 ; Cuyamaca Peak, Brandegee, 

That this species cannot be separated from C. suffrutescens, 
with which it was first confused, by the number of pappus-paleae, 
is shown from the fact that in our southern species this number 
varies from ft to 15, while in C. suffrutescens it is 9 or 10. More- 
over, the paleae of C, Parishii are often toothed or even cleft one- 
half or two-thirds of the way down and this splitting is undoubt- 
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edly sometimes continued to the base, thus producing 2 distinct 
paleae from one. But the paleae are always much narrower and 
less obtuse than in C. suffrutescens, C. suffrutescens has been 
re-collected (Jul., 1887, Brandegee, also Hall & Babcock, no. 
4081) at what Mr. Lemmon, the discoverer of the species, informs 
me is probably the type locality, namely, upper Shasta Valley at 
about 1200 m. alt., and Mr. Lemmon has permitted me to ex- 
amine the original specimens also. Although the pappus char- 
acters are unsatisfactory, there are others which clearly mark 
C. Parishii as a distinct species, particularly the smaller leaves 
and their shorter divisions and the lack of all glandular pubes- 
cence; the peduncles and involucres of C. suffrutescens being 
minutely but densely glandular after the fall of the tomentum. 
In the latter species the involucral bracts are inclined to end in 
foliaceous tips sometimes exceeding the disk, after the manner of 
C. Xantiana, a tendency not yet observed in C. Parishii. 

9. C. artemisiaefolia Gray, Proc. Am. Acad. x. 74 (1874). 
Acarphaea artemisiaefolia Gray, PI. Pendl. 98 (1849) ; Bot. Mex. 
Bound. 95, t. 32 (1859). Chaenactis la^era Greene, Pitt. i. 291 
(1889). 

Erect from a perpendicular ann^ial taproot, 3 to 15 dm. high, 
simple below, branching above into a rather open leafless often 
paniculate cyme: herbage furfuraceous-pubescent below, viscid 
and glandular-hirsute above: leaves sometimes 2 dm. long and 
two-thirds as wide but usually only half this size, 2 to 3-pin- 
nately divided and parted, the ultimate divisions numerous and 
irregularly oblong or linear: involucre about 1 cm. high; its 
bracts linear-lanceolate, acute: flowers white: achenes attenuate 
at base, flat, glabrous or nearly so : pappus of deciduous fimbri- 
ate paleae or usually none. 

Rather common jn the Upper Sonoran Zone away from the 
sea; from the Sierra Santa Monica to San Jacinto and south into 
Lower California. Apr.-Jul. An exceedingly robust form has 
been collected by Mr. Ernest Braunton in the Cahuenga Hills, 
near Los Angeles (no. 273). One plant measures 16 dm. in 
height, some of the leaves are over 2 dm. long, and the involucral 
bracts are strongly reddish-tinged. 
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Orochaenactis thysanocarpha (Gray) Coville, of the south- 
ern Sierras is to be looked for in the Tehaehapi Mts. It is a 
slender annual with linear entire leaves^ yellowish discoid heads, 
clavate-obovate achenes, and a deciduous pappus of 8 or 9 spatu- 
late paleae fimbriate nearly to the base. It has an exact synonym 
in Baliia Palmeri Wats., Proc. Am. Acad. xxiv. 83 (1889), as 
already pointed out by Mrs. Brandegee in Zoe v. 142 (1901). 

74. HULSEA T. & G. 

Biennial or perennial montane herbs. Leaves alternate, ses- 
sile, scattered or in many species mainly basal. Heads rather 
large, yellow or purple, solitary or paniculate. Involucral bracts 
in 2 or 3 series, narrow, acute. Receptacle flat. Style-append- 
ages of hermaphrodite flowers obtuse. Achenes linear-cuneate, 
compressed, soft-villous especially on the margins. Paleae of the 
pappus mostly 4, from nearly entire to lacerate at the truncate 
summit. 

Florcose-woolly when young: upper leaves reduced and braet-like* rays 
yellow to saffron. 

Leaves mostly green at time of flowering, the tomentum deciduous: 
rays 12 to 20 mm. long 1. U. Cahfornvca. 

Leaves white tomentose, the tomentum usually permanent: rays not 
over 15 mm. long, or wanting 2. H. veftUia. 

No woolly pubescence, very glandular* upper leaves not bract-like: rays 
saffron 3. H. heterochroma. 

]. H. Oalifomica T. & G., Bot. Mex. Bound. 98 (1849). 

Robust biennial, 6 to 9 dm. high, leafy throughout: herbage 
clothed with a loose woolly tomentum when young, this deciduous 
with age exposing the glandular hairs : lower leaves ample, spatu- 
late, the upper ones lanceolate to linear: heads several, in a leafy- 
bracted panicle : involucre 12 to 17 mm. high : rays very numer- 
ous, 12 to 15 mm. long: pappus-paleae erose-denticulate at the 
truncate summit. 

Mountains of Southern San Diego Co. and Lower California, 
not common: near Campo, Parish, no. 297; San Pedro Martir, 
Brandegee. 

2. H. vestita Gray, Proc. Am. Acad. vi. 547 (1865). H. 
Parryi Gray, 1. c. xii. 59 (1876). 
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The typical form with several to numerous simple scape-like 
stems 1 to 2 dm. high from a stout perennial root: leaves mainly 
basal, oblanceolate or obovate, 2 to 6 cm. long, about 1 cm. or less 
broad near the obtuse summit, entire or sinuate-dentate, clothed 
with a heavy permanent white tomentum : heads commonly soli- 
tary on the viscid-pubescent scapes which usually bear a few 
linear bracts: rays 20 to 30 (sometimes very few or wanting), 
linear-oblong, short, yellow or saffron : pappus-paleae toothed. 

Mono Craters, Brewer^ no. 1824, and Soda Springs of the San 
Joaquin, Congdon, south to Southern California whence the fol- 
lowing collections, all from the Transition Zone: Frazier Mt.. 
Ventura Co., Hall, no. 6598 ; San Bernardino Mts , Grinnell, no. 
34, and Parish, nos. 1833, 3380. — Like the other species of Hulsea. 
fl. vestifa grows only in loose gravelly soil. 

Var. pygmaea Gray, Syn. FI. i. pt. 2, 343 (1884). Much 
depressed, the heads sessile or subsessile in the tuft of basal 
leaves: rays perhaps always saffron. — In the Canadian, Hud- 
sonian, and Alpine zones of San Gorgonio and neighboring peaks 
of the San Bernardino Mts. ; also on Mt. Whitney and perhaps 
elsewhere in the High Sierra Nevadas. A series gathered at 
many places in the San Bernardino Mts. shows the variation to 
be gradual and strictly altitudinal. Subsessile and long-pedunc- 
ulate heads sometimes occur on the same plant. 

Var. callicarphallall, Univ. Calif. Pub. Botany i. 129 (1902). 
H. callicarpha Wats., in Gray, Syn. FI. i. pt. 2, 342 (1884), as 
synonym. El CaparosSxV. Stems from an annual or biennial 
root, loosely branched above ; the whole plant 2 to 6 or 8 dm. 
high : leaves mainly basal but also scattered along the branches, 
passing above into small bracts of the elongated peduncles : rays 
yellow, sometimes with a purplish base, 12 mm. o^ess long. — 
Open hillsides and beneath pines, often in sand-wa®||. at 1200 
to 2700 m. alt. in the Lower Transition (and Uppeqponorant) 
zones of the San Jacinto, Palomar, and Cuyamaca Mts. A form 
from the summit of Mt. Gleason, San Gabriel Range, Barber, no. 
261 belongs here although the root is sometimes perennial. Owing 
to the wide range of climatic and other conditions, it is not un- 
usual for plants which are normally annual to become biennial 
or even perennial with us. 
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3. H. heterocbroma Gray, Proc. Am. Acad. vii. 359 (1868). 

Bobust, 5 to 15 dm. high, from an annual root : herbage very 
viscid, exhaling a rank disagreeable odor : leaves oblong, strongly 
dentate, the largest sometimes 15 cm. long : heads racemosely dis- 
posed on the simple ascending branches: involucral bracts lan- 
ceolate, attenuate, about 15 mm. long: rays 50 to 60, narrowly 
linear, purple, usually conspicuous but said to be sometimes in- 
conspicuous or obsolete: disk-corollas yellow; tube hirsute: 
pappus-paleae unequal, lacerate. 

At middle altitudes on the San Jacinto and San Bernardino 
Mts., north to the Yosemite ; also in the Coast Ranges of Monterey 
Co., acc. to Brandegee rarely collected. 

75. TBIOHOPTILIUM Gray. 

Low and spreading floccose-woolly desert annual with alter- 
nate (or the lower opposite) leaves. Heads yellow, discoid, scat- 
tered on slender ascending peduncles. Involucre hemispheric; 
bracts about 20, nearly equal, those of the outer series ovate- 
lanceolate and acute, the thin inner ones narrowly spatulate and 
often obtuse. Corolla with very short proper tube and elongated 
throat, the short lobes pubescent externally, spreading; outer 
corollas slightly enlarged : style-branches linear, obtuse. Achenes 
oblong-turbinate, viUous. Pappus-paleae 5, much cut into un- 
equal slender fimbriae, the middle ones approximating the corolla. 

1. T. indsum Gray, Bot. Mex. Bound. 97 (1859). Psathy- 
rotes incisa Gray, PI. Thurb. 322 (1854). 

Plant 1 to 1.5 dm. high: leaves 1 to 5 cm. long, narrowly 
spatulate to obovate, narrowed below to a margined petiole, more 
or less incised-dentate with acute teeth: peduncles about 5 cm. 
long on the larger plants, glandular-pubescent, not woolly : invo- 
lucre 6 to 8 mm. high ; outer bracts ovate-lanceolate, acute. 

Lower Sonoran Zone, in stony soil or in cracks of rocks : Colo- 
rado Desert (Coyote Canon, Palm Springs, Indio Mt., Chucka- 
walla Bench, Signal Mt., etc.) to Arizona and Lower California, 
l^bably also in the southeastern part of the Mohave Desert, 
since it comes from Pt. Mohave, Arizona. In some specimens 


*• Zoe iv. 164 (1893). 
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the pappus and achenial hairs are reddish-brown, in others white, 
but no other difference can be detected. 

76. HYMENOXYS Cass. 

Herbaceous plants with aromatic herbage, alternate leaves, 
and pedunculate heads. Ray-flowers pistillate or the heads 
homogamous. Bracts of the involucre in two series, in our 
species the narrow and rigid outer bracts united at base into a 
shallow cup enclosing the broadly oblong obtuse inner ones. 
Flowers yellow. Achenes turbinate, hairy. Pappus of 5 to 12 
conspicuous hyaline paleae. 

For reasons stated by Dr. Cockerell in his revision of the 
^North American Species of Hymenoxys,®® it seems advisable to 
unite Hymenoxys and Picradenia into one genus. The oldest 
tenable name for this group is Hymenoxys Cass. (1828), Picia- 
denia Hook, dating from 1834. This group cannot take the name 
Actinella, since Actinella Nutt. (1818) is apparently a distinct 
genus, distinguished by habit and involucre (= Tetraneuris 
Greene, Pitt. iii. 265). There is also an earlier Actinella Pers. 
(1807), the only species of which is now referred to Cephalophora 
(Gray says wrongly so referred). 

Leaves pinnatifid. 

PappuS’paleae very obtuse, erose at summit 1. H. Cooperi. 

Pappus-paleae acuminate or cuspidate. 

Involucre hemispheric, about 12 mm. broad; outer bracts 12 to 14 

2. H. biennis. 

Involucre campanulate, 6 to 9 mm. broad; outer bracts 8 to 10: var. 

excMrrens of 3. E. chrysanthemoides. 

Leaves entire 4. E. latissima. 

1. a Cooperi (Gray) Ckll., Bull. Torr. Club xxxi. 495 (1904). 
Actinella Cooperi Gray, Proc. Am. Acad. vii. 359 (1868). 

Plant 6 dm. or more high, the stems paniculately branched 
above: herbage puberulent: leaves much parted into nearly fili- 
form lobes : involucre nearly hemispheric ; outer bracts 6 to 10 : 
achenes densely covered with ferruginous hairs: pappus-paleae 
5, of firm texture, ovate or oblong, with very obtuse erose summit, 
not half the length of the disk-corolla. 


50 Cockerell, Bull. Torr. Club xxxi. 461 (1904). 
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Providence Mts., Mohave Desert, at 1500 m. alt., 1860-61, 
Cooper, acc. to Gray; this is the only collection of the typical 
form, but several subspecies or varieties have been found in Ari- 
zona by Lemmon, Wilcox, MacDougal, and others. 

2. H. biennis (Gray) Hall, comb. nov. Actinella biennis 
Gray, Proc. Am. Acad. xiii. 373 (1878). Hymenoxys canescens 
blenms Ckll., Bull. Torr. Club xxxi. 482 (1904). 

Plant 4 to 6 dm. high : stem stout, much branched, probably 
from a biennial root : herbage puberulent or green and glabrate : 
leaves divergent, numerous at base, scattering above, simply 3 to 
5-parted into narrow linear lobes: heads loosely cymose: invo- 
lucre hemispheric, ]0 or 12 mm. broad; outer bracts 12 to 14. 
acuminate, nearly distinct; inner bracts slightly longer, with 
short subulate tips: rays 12 to 14, 12 to 25 mm. long: achenes 
with ferruginous hairs: pappus-paleae ovate-lanceolate or cuspi- 
date, about half as long as disk-corolla. 

Providence Mts., Mohave Desert, Brandegce ; Arizona to Utah. 

3. H, chrysanthemoides excnrrens Ckll., Bull. Torr. Club 
xxxi 501 (1904). 

Three to 6 dm. high: stem striate, much branched, from a 
strong annual taproot : herbage minutely pubescent, the growing 
parts somewhat tomentose : leaves 2 to 5 cm. long, 3 to 5-parted 
into nearly filiform lobes which are sometimes again divided: 
heads numerous, scattered on elongated peduncles: involucre 
campanulate or almost cylindric, 5 to 9 mm. broad ; outer bracts 
about 8, lanceolate, rigid, 5 mm. long; inner bracts ovate and 
slightly longer, entire: rays 8 to 10 (rarely 11 or 12), yellow, 7 
t(» 10 mm. long, merely toothed at apex: pappus-paleae ovate, 
pointed, two-thirds the length of the corolla. 

Abundant on overflow land of Paloverde Valley, Riverside 
Co. ; Schellenger, no. 10, and Hall, no. 5914. Also near Yuma, 
on the Arizona side of the Colorado River, Va^ey, acc. to Cock- 
erell, and Parish, no. 198. Perhaps plentiful aleng the river 
both north and south of these localities, which are within the 
Lower Sonoran Zone. 

4. H. latissiina Ckll., Bull. Torr. Club xxxi. 498 (1904). 

Herbage glabrous save for some loose white hairs: cauKne 
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leaves sessile, elongate-oval, acute, entire, about 3 cm. long: heads 
on slender peduncles, hemispheric, about 2 cm. broad excluding 
rays, very woolly at base: inner bracts with long-pointed tips: 
receptacle high-conic, obtuse: achenes pubescent: pappus-paleae 
white, nearly three-quarters as long as disk-corolla, long-pointed, 
the tip sometimes bifid. 

Known only from a scrap in the herbarium of Dr. E. L. 
Greene, labeled as coming from Southern California and com- 
municated by Prof. Wickson ; but possibly not Californian. 

H. Richardsonii (Hook.) Ckll., in some of its forms, is to be 
hooked for along our northeastern borders. Stems usually low 
(2 dm. or less), from large perennial roots: leaves pinnatifid, the 
radical with wool in their axils: pappus-paleae long-acuminate or 
aristate. 

H. FLORiBiTNDA UTiLis Ckll. is the Colorado Rubber Plant, at 
home in the mountains of Colorado and New Mexico. All parts 
of the plant, but especially the thick yellow roots and stems, yield 
a eaoutchoue-like substance. 

77. HELENIXJM L. Sneezeweed. 

Erect herbs, ours perennial and with resinous-dotted foliage. 
Leaves alternate, sessile except the lower, often deciuTent on the 
stem. Heads solitary or cymose, borne on long naked peduncles. 
Flowers yellow, or the lobes of the disk-corolla turning yellowish 
or brownish, either all perfect or the ray-flowers pistillate or 
neutral. Rays several, usually drooping. Bracts of the involucre 
linear, reflexed. Receptacle globose or hemispheric, naked. 
Achenes turbinate, ribbed. Pappus of 5 to 12 thin or hyaline 
paleae, in ours short-pointed. 

Bays shorter than the disk, 2 to 8 mm. long 1. H. puberulum. 

Bays equalling or longer than the disk, 10 to 20 mm. long 2.- H. Bigelovii. 

I. H. puberulum DC., Prodr. v. 667 (1836). Heleniastrum 
puberulum Ktze., Rev. Gen. i. 342 (1891). Rosilla, 

Paniculately branched, 6 to 15 dm. high, the branches ending 
in long slender peduncles: herbage puberulent: basal leaves ob- 
lanceolate, usually sinuate-raargined ; cauline leaves lanceolate, 
oblong, or the upper ones linear, entire, sessile and strongly de- 
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current on the stem: disk 10 to 15 mm. broad: rays reflexed, 
short and inconspicuous: disk-flowers red-brown: pappus-palene 
ovate, short-awned. 

Along streams and in meadows and wet places generally, 
within the Upper Sonoran Zone: Lower California, Brandegee: 
Witch Creek, San Diego Co., Alderson, acc. to Parish; Santa 
Catalina Island, Mrs, Trask; southern base of San Bernardino 
and San Gabriel Mts. ; thence to northern California, where it is 
abundant near the coast. 

2. H. Bigelovii Gray, Pacif. R. Kept. iv. 107 (1857). Helen- 
tantrum Bigelovii Ktze., 1. c. Bigelow Sneezeweed. 

Branching above into several erect peduncle-like branches, 6 
to 12 dm. high : herbage almost glabrous : leaves lanceolate, thick- 
ish, 1 to 2.5 dm. long, conspicuously decurrent: rays showy, 
golden-yellow, 10 to 20 mm. long : disk brownish-yellow : pappus- 
paleae 5 to 8, ovate-lanceolate, tapering into a slender awn: 
achenes hairy. 

Stream banks and wet meadows of the Transition Zone in the 
San Jacinto and San Bernardino Mts.; north to Oregon. Our 
form differs from typical H, Bigelovii in its coarser and thicker 
foliage which is harsh to the touch. It belongs to what Professor 
Greene has characterized as Heleniastrum rivularef^ but the 
other characters assigned to this species — nature of pubescence, 
pappus, etc. — are inconstant. 

78. BLENNOSPEBMA Less. 

Low annual herbs with alternate pinnately parted leaves and 
peduncle -like branches bearing solitary yellow heads. Involucral 
bracts equal, broadly oblong, united only at the base. Receptacle 
naked. Heads many-flowered. Ray-flowers fertile; disk-flowers 
perfect but sterile. Achenes obovate, not compressed or angled, 
densely covered with minute papillae which swell up and form a 
mucilaginous covering when moistened. Pappus none. 

1. B. Oalifomicum (DC.) T. & G., PL ii. 272 (1842). Como- 
thele Cahf arnica DC., Prodr. v. 531 (1836). 


M Greene, M. Fr. 435 (1897). 
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Stems branching from near the base, becoming diffuse, about 
1 dm. high, often naked above: herbage glabrous, slightly suc- 
culent; leaves parted into narrowly linear remote lobes: invo- 
lucre greenish with purple markings; ray-flowers 8 to 11, the 
ligule of the corolla 4 to 6 mm. long, or the alternate pistils des- 
titute of corolla ; style-branches of ray-flowers broad ; disk flowers 
20 to 45, shorter than the involucre, their styles undivided and 
capitate at summit: achenes obscurely 8 to 10-ribbed. 

In moist places ; not so common in Southern California as in 
the middle and northern parts of the state : Cuyamaca, San Diego 
Co., Orcutt, Brandegee; Wilmington, Los Angeles Co., Lyon, acc, 
to Parish, also Barber, no. 294; Gardena, McClatchie, ace. to 
Parish. 


79. NIOOLLETIA Gray. 

Perennial very glabrous and somewhat succulent erect herbs 
of the Desert Area. Leaves narrow, pinnately parted into short 
linear pungent lobes. Involucre oblong or cylindraceous, either 
with or without 2 or 3 short outer bracts ; its principal bracts 8 
to 12, broadly oblong, acute, dotted with oil-glands and often 
colored Style-appendages long, filiform. Achenes attenuate at 
base, truncate at apex, rusty-pubescent. Pappus of two sorts ; 
the outer of numerous capillary bristles , the inner of 5 lanceolate 
paleae, the costae of which are continued into scabrous aivns. 

1. N. occidentalis Gray, Kept. Fremont. 2nd Exped. 31 G 
(1845). 

Stout, erect, 2 to 6 dm. high ; herbage ill-scented : heads nearly 
sessile among the upper leaves: involucre about 15 mm. long and 
two-thirds as broad • rays normally 8, lurid purple striped with 
pink, 5 to 7 mm. long. 

Lower Sonoran Zone from the northern borders of the Colo- 
rado Desert north: first collected by Fremont, acc. to Gray; 
Twenty-nine Palms, Riverside Co., Brandegee; Mohave Desert, 
about 1200 m. alt., Parish, no. 3712; Mohave River near Hesperia, 
Palmer, no. 195, Parish, no. 2403 ; Daggett, Hall, no. 6149 , plains 
near Indian Wells, Kern Co., Purpus, no. 3042, Hall & Chandler. 
no. 7365. 
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80. DY80DIA Cav. 

Ours stronj^-scented perennial desert herbs with conspicu- 
ously striate stems and rather larp^e terminal heads. Herbage 
either glabrous or minutely pubescent but the involucres blotched 
with large purple oil-glands. Involucre with an inner series of 
nearly or quite distinct bracts and an outer series of much shorter 
calyeulate ones. Achenes cylindrical or angled, striate, glabnms 
in our species. Pappus-paleae about 10, each resolved into numer- 
ous capillary divisions. 

Leaves spinulose-dentate : involucre 12 to 15 mm. high 1. D. Coopen, 

Leaves 3 to 5 parted: involucre 10 to 12 mm. high 2. D. porophylJotdes, 

1. D. Cooperi Gray, Proc. Am. Acad. ix. 201 (1874). 

Plant 3 to 9 dm. high, with numerous erect stems (simple or 
branched) from a more or less woody base : leaves alternate, 15 
mm. or less long, broadly ovate or orbicular to lanceolate, spinu- 
lose-dentate : principal bracts of the involucre 20 to 30, acumi- 
nate: rays usually 8 to 12, orange-yellow (said to turn reddish). 
1 cm. long. 

From the Mohave and Colorado deserts (Lower Sonoran 
Zone) east into Arizona: Hesperia to Cushenberry Springs, Par- 
ish, nos. 1257, 2392, 3721; Mohave River district. Palmer, no 
194; near Hesperia, May, 1901, Parish (& Greaia; near Barstow 
Hall, no. 6168 ; Mountain Springs, near the southern boundary of 
Imperial Co., Parish, no. 2096; Providence Mts. and Warren’s 
Well, Bravdegee; near Kingman, Arizona, Jun., 1893, Wilson. 

2. D, porophylloides Gray, Mem. Am. Acad. v. 322 (1855). 

Size and habit of the last preceding: lower leaves (some oppo- 
site or even alternate) petioled, parted into cuneate to lanceolate 
entire or incised divisions ; upper leaves reduced, entire and linear 
or simply incised : principal bracts of the involucre 14 to 20, ab- 
ruptly acute or mucronate: rays yellow, few and inconspicuous 
or none. 

In the Lower Sonoran Zone from the western borders of the 
Colorado Desert east into Arizona, south into Mexico: eastern 
base of San Jacinto Parish, Hall, no. 2109; San Pelipe. 
Parish; near Dale, San Bernardino Co., Hall, no. 6038. 
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81. POEOPHYLLUM VailL 

Slender perennial herbs of arid districts; very glabrous but 
the involucres dotted with oil-glands. Leaves narrowly linear, 
entire. Heads solitary, narrow, discoid. Involucre of about 5 
broadly oblong equal bracts, with no calyculate outer ones. Style- 
appendages subulate. Achenes (in our species) attenuate at 
apex, rusty-pubescent. Pappus of numerous capillary bristles. 

1. P. gracile Benth., Bot. Sulph. 29 (1844). 

Plant 3 to 9 dm. high, with numerous very slender branches : 
leaves few, filiform-linear, 1 to 5 cm. long, entire: involucre 10 
to 15 min. high, naked at base, often purplish-tinged ; its bracts 
oblong, obtuse, bordered with a hyaline margin: corollas dull 
white and purple. 

Common on arid plains and hillsides from near the coast of 
San Diego Co. across the Colorado Desert to Arizona and Texas ; 
south into Mexico. Also collected in the Cismontane Area (that 
is, west of the mountains) near Riverside; and on the Mohave 
Desert at Needles. Herbage strongly and disagreeably scented. 

82. PECTIS L. 

Low branching herbs. Leaves opposite, connate, usually bear- 
ing glands containing an essential oil, hence often aromatic. 
Heads medium-sized or small, mostly radiate, solitary or sub- 
corymbose. Involucre cylindrical or campanulate, of a single 
series of equal bracts which are inclined to embrace the ray- 
aehencs. Style hispidulous, the short branches obtuse and with- 
out appendages. Achenes fertile in both disk and ray, terete. 

1. P. papposa Harv. & Gray, PI. Pendl. 62 (1849) ; Fernald, 
Proc. Am. Acad, xxxiii. 85 (1897). Chinch-weed. 

Plant low, divergently much branched, the branches com- 
monly short, but vigorous specimens often forming mats 4 dm. 
in diameter: leaves opposite, narrowly linear, 1 to 5 cm. long, 
entire or with a few sharp lobes, bearing 2 to 5 pairs of basal 
setae: heads 6 mm. high, on peduncles 6 to 20 mm. long: rays 4 
to 8 mm. long, yellow: achenes rusty-pubescent: ray-pappus a 
mere crown, rarely 1 or 2 awns; disk-pappus of 12 to 20 bristles, 
or sometimes reduced to a crown. 
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In the Lower Sonoran Zone from the Mohave and Colorado 
desei*ts east to Utah and New Mexico. Common in sandy irri- 
gated places on the Colorado Desert, where known as Chinch- 
MTcd, beeanse of its strong disagreeable odor, similar to that of 
the Chinch-bug. 

Kepoi1:ed from San Diego, but erroneously so, as pointed oul 
by Mr. Parish.^*- 

P. ANGUSTiFOLiA Toit. has a coronifonn pappus of 4 or 5 
short squamellae and sometimes 2 slender upwardly scabrous 
awns in addition (the awned form being var. subanstata Gray) ; 
heads short-peduiieled and more or less fastigiate. Colorado to 
Lower California and to be expected along our eastern border. 

P. Fn^iPES Gray may be known by the pappus of 1 to 4 rigid 
upwardly scabrous awns with usually some very short interposed 
squamellae ; heads on elongated capillary peduncles; first re- 
ported from California, Coulter/' but many of Coulter’s plants 
labeled as Californian were collected in Arizona. 

P. CoriiTERi Gray has a pappus of 2 to 6 retrorsely barbed 
awns and a puberulent herbage. Likewise reported from Coul- 
ter’s ‘‘California” collection, but probably restricted to Arizona 
and JMexieo.®'* 

P. LiNiFOLiA L. (P. punctata Jacq.; has a pappus of 2 or 3 
corneous neai’ly smooth divergent awns. The Synoptical Flora 
credits it to Southern California by an evident typographical 
eiror for Lower California, It occurs in Arizona as the var. 
tnaigiualis Fernald.''^ 

Tribe 8. ANTHEMIDEAE. Mayweed Tribe. 

83. ANTHEBUS L. camomile. 

Aromatic branching herbs with alternate never entire leaves. 
Heads solitary on terminal peduncles. Ray-flow^ers white or 
yellow^, disk-flow'ers yellow. Involucre hemispheric. Receptacle 
conical, chaffy tow^ard the summit. Achenes not flattened, gla- 
brous. Pappus none. 

B2Zoe \. 120 (1901). 

BsCoAille, Bot. Gaz. xx. 528 (1895). 

B^Proc'. Am. Acad, zxxiii. 85 (1897). 
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1. A. Ootnla L., Sp. PI. 894 (1753). Mayweed. 

Annual, 2 to 6 dm. high, nearly glabrous; leaves mostly 
sessile, finely and pinnately dissected into linear acute lobes; 
involucre about 7 mm. broad, shorter than the disk, its bracts 
imbricated in several series: rays 10 to 20, white, 8 to 10 mm. 
long, at length reflexed : chaff of the receptacle narrow and acute 
or bristle-like: achenes rugose, 10-ribbed. 

Pastures and waste ground. Naturalized from Europe. 

84. ACHILLEA L. 

Ours an erect strongly scented perennial herb with finely 
dissected alternate leaves. Heads radiate, eymose at the ends of 
the stem and branches. Ray-flowers few, pistillate, fertile. In- 
volucral bracts appressed, imbricated in few series, the outer 
shorter. Receptacle nearly flat, the chaff membranous and sub- 
tending fertile disk-flowers. Achenes linear or oblong to obovate. 
obcompressed. Pappus none. 

1. A. Hillefolium L., Sp. PL 899 (1753). Common Yabbow. 

MiLFonj. 

Perennial from horizontal rootstocks, the stems simple, 3 to 9 
dm. high; herbage glabrate or sparsely villous to lanate-pubes- 
cent: leaves linear-lanceolate in outline, the petiole with dilated 
base, the ultimate segments linear and generally with setaceous 
callous tips : cyme compound, mostly flat-topped : involucre ovoid 
about 5 mm. high : rays 4 to 6, white or pink, about 3 mm. broad: 
achenes linear, with a more or less obvious wing or margin. 

Widely distributed in Europe, Asia, and North America. In 
Southern California we have two forms, as follows : 

f. Oalifornica i^Pollard) Hall, comb. nov. A. Califormca 
Pollard, Bull. Torr. Club xxvi. 369 (1899). Plant robust, the 
lower branches of the inflorescence elongated : stems sparsely pu- 
bescent, the foliage green and glabrate : tips of the ultimate leaf- 
segments harsh and spinulose ; achenes narrowly margined. — The 
type of A. Califormca was “collected by Mr. H. W. Henshaw on 
the Californian sea coast at Santa Ysabel, May, 1893,^^ acc. to 
Pollard ; Santa Ysabel, at the western base of Cuyamaca Mt., San 
Diego Co., and about 20 kilometers inland, being probably in- 
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tended. The same form comes from San Diego, Palmer, no. 191 ; 
from Reche Canon, near San Bernardino, Parish (who thinlcs 
it a waif at this station) ; and from Laurel Canon, near Los 
Angeles, May 12, 1901, Braunton. The only difference I am able 
to detect between this form and certain European specimens 
of typical A. Millefolium is the slightly more obvious subspinu- 
lose tips of the leaf -segments. It is apparently the common east 
American and European form introduced at a few isolated sta- 
tions in Southern California and slightly modified by its new 
environment. Specimens recently distributed from the seaboard 
of middle California (IleUer, no. 6740, etc.) under the name of A. 
Calif arnica, do not belong to this form. 

Var. lanulosa (Nutt.) Piper, FI. Palouse Reg. 196 (1901). 
A. lanulosa Nutt., Journ. Phila. Acad. vii. 36 (1834). Herbage 
lanate-pubescent: leaves finely dissected, the segments elasely 
approximate: achenes rather broadly margined. — Very common 
in the pine belt of all our mountains (San Jacinto Mts., Tlall, no. 
2507, etc.) ; also near the coast and on the islands, ranging far 
north and east of our district. Almost certainly a native in 
Southern California. 


85. BfATRICABIA L. 

Ours glabrous annuals with alternate leaves pinnately dis- 
sected into narrowly linear segments. Heads solitary or some- 
what cymose, with many greenish-yellow or white flowers. Re- 
ceptacle mostly slender-conical, naked. Bracts of the involucre 
imbricated in few series, the outer ones a little shorter than the 
inner, persistent, scarious-margined. Corollas tubular and with- 
out limb in our species. Pappus reduced to a coronifonn border, 
or none. Achenes glabrous, irregularly nerved. 

Heads 5 to 8 nun. high : achenes with an obscure margin at summit 

1, M. matricarioides. 

Heads mostly 8 to 14 mm. high: achenes with a broad irregularly lobed 
crown 2. M. occidentcUis^ 

1. M. matricarioidei (Less.) Porter, Mem. T#t. Club v. 341 
(1894). Artemisia matricarioidks Less,, Linnaea vi. 210 (1881). 
Matricaria discoidea DC., Pr^Jii'wi SO ^A5I7^ 
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Stems leafy, at length much branched, the whole plant 1 to 3 
dm. high: herbage glabrous, sweet-scented: heads short-pedun- 
cled, 5 to 7 or 8 mm. high: involucral bracts broadly oblong or 
the outer ones lanceolate, hardly half as long as the greenish- 
yellow ovoid disk : pappus reduced to an obscure border. 

Common on low ground. Native of the Old World. 

2. M. occidentalis Greene, Bull. Calif. Acad. ii. 150 (1886) ; 
K. Brandegee, Zoe ii. 76 (1891). 

Two to 6 dm. high, the stems either branching or simple below 
the cymose summit: herbage not so strongly scented as in the 
preceding: mature heads 8 to 12 or 14 mm. high: achenes sharply 
angled, crowned by a broad margin which bears two approximate 
lobes and is thus one-sided. 

San Jacinto, 1890, Mrs. Gregory; near San Bernardino (High- 
lands), Parish, no. 3648; middle California. 


86. COTULA L. 

Low herbs with mostly alternate leaves. Flowers yellow. 
Heads slender-pedimcled, discoid, low-hemispheric. Bracts of 
involucre greenish, nearly equal, in 1 or 2 ranks. Receptacle flat 
or nearly so, naked. Outer series of flowers pistillate only. Disk- 
flowers with 4-toothed corolla, perfect, fertile or infertile. Ma- 
ture achenes raised on pedicels, in our species compressed and 
spongy-margined or narrowly winged. Pappus none. 

Annual: leaves pinnately dissected: pistillate flowers in 2 or 3 rows 

1. C, australis. 

Perennial: leaves pinnatifid to entire, sheathing at base: pistillate flowers 
in a single row 2. C, coronopifolia, 

1. 0. australis (Sieb.) Hook f., FI. Nov. Zel. 128 (1853). 
Anacyclus australis Sieb., in Spreng., Syst. iii. 497 (1825-8). 

One-half to 2 dm. high, with slender branching stems : herbage 
not succulent, sparsely pubescent with soft spreading hairs : leaves 
once or twice pinnately dissected into linear lobes : heads 2 to 5 
mm. broad: bracts of the involucre brownish-tipped and with 
scarious edges ; pistillate flowers in 2 or 3 rows, pediceled, apeta- 
lous ; disk-flowers nearly or quite sessile : marginal achenes some- 
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what compressed, minutely hispid on both faces but the margin 
glabrous. 

Occurs sparingly as a waif along the streets of San Diego, 
Biverside, and Los Angeles. Native of Australia. 

2. 0. coronopifolia L., Sp. PL 892 (1753). 

Herbaceous perennial, often subaquatic and then rooting from 
the lower nodes: herbage somewhat succulent, glabrous: stems 
commonly many and clustered, decumbent or ascending, 1 to 4 
dm. long: leaves linear, lanceolate, or oblong, entire to coarsely 
toothed or pinnatifid on the same plant, dilated at base into a 
short sheath around the stem : heads depressed, 8 to 10 mm. broad : 
pistillate flowers in a single row, their pedicels becoming one- 
half as long as the involucre, without corolla; disk-flowers on 
much shorter pedicels. 

Well established along streams and in wet ground. Native 
of South Africa. 


87. SOLIVA R. & P. 

Small depressed herbs with petioled and pinnately dissected 
leaves and small discoid heads of greenish flowers sessile in the 
forks. Involucre of nearly equal bracts in 1 to 3 series. Re- 
ceptacle naked. Outer series of flowers pistillate and apetalous; 
innermost flowers perfect but sterile, the corolla 4-toothed 
Achenes obcompressed, pointed with the hardened persistent 
style, callous-margined or winged, each wing continuing above 
as a bristle or tooth. Pappus none. 

1. 8. sessiUs R. & P., Prodr. 113 (1794). 

Plant commonly 5 to 10 cm. across, minutely pubescent or 
rusty-villous : one, two, or three of the heads sessile at the very 
base, the somewhat tortuous stems radiating from under these: 
involueral bracts 7 or 8, oblong, acute, greenish, pilose-pubescent : 
pistillate flowers 9 to 12; staminate flowers 7 to 9: style stout, 
subulate, conspicuously exserted beyond the disk-corolla: each 
wing of the achene terminating above in an incurved tooth. 

Moist ground near the coast in Santa Barbara Co., acc, to 
Gray, Arroyo Grande, San Luis Obispo Co., Miss King. Prob- 
ably introduced from Chile. 
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88. ABTEBUSIA L. Wormwood. 

Herbs or shrubby plants, mostly bitter and aromatic, with 
alternate leaves. Heads small, discoid, nodding or erect, in pan- 
icled spikes or racemes. Flowers yellow or purplish, all tubular ; 
disk-flowers perfect and marginal ones pistillate, or all perfect. 
Corolla of the pistillate flowers 2 or 3-toothed, of the perfect 
flowers 5-toothed. Involucre imbricated, dry and scarious. Re- 
ceptacle nearly flat to hemispheric, naked in all our species ex- 
cept the last. Achenes obovoid or oblong, glabrous (except in 
A, Parishix), with a small terminal areola Pappus none. 

Fleckers of the margin pistillate; central flowers perfect (their achenes abor 
tive and sterile in no. 1). 

Herbage glabrous. 

I^ves linear, mostly entire 2. A, dracuiunloules. 

Leaves serrulate to bipinnatifid 4. A, buams. 

Herbage (at least the lower surface of the leaves) tomentose. 

Branches spinescent: flowers cobviebby with crisped hairs 

1. A. spinesieus. 

Branches not spinescent flowers resinous. 

Shrubby • leaves or their segments linear filiform 

3. A. Cahfornic(0t 

Herbaceous (except at base in some): leaves or their segments 
broader. 

l^eaves vvhite-tomentose on both sides 5, A, Ludovinana. 

Leaves green and early glabrate above 6. A. heitrophylla. 

Flowers all perfect and fertile; shrubs. 

Beceptacle naked: leaves white-tomentose or canescent on both sides. 
Achenes glabrous. 

Accessory bracts of the involucre short and ovate, leaves 3- 
toothed to entire 7. A, fndenfata. 

Accessory bracts of the involucre oblong or lanceolate, leaves 
3-cleft or -parted to entire 8. J. tnftda, 

Achenes arachnoid with long hairs* loaves mostly entire 

9. A, Panshit, 

Beceptacle chaffy, most of the flowers being subtended by scale like 
bracts, leaves green above 10. A, Palmen, 

1. A. spinescens Eat., Bot. King Exped. 180, t. 19. ff. 1.3 to 
21 (1871). Picrothamnus desertorum Nutt., Trans. Am. PJiilos. 
Soc. ser. 2, vii. 417 (1841) ; not Artemtsia desert or urn Spreng. 
(1825-8). 
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Stems woody, intricately branched, 1 to 5 dm. high, the per- 
sistent branches becoming stout spines : herbage white-tomentose. 
especially the young branchlets: leaves about .5 to .7 cm. long 
including the petiole, pedately 5-parted and the divisions 3-lobed. 
the lobes spatulate : heads in short lateral spikes ; involucre glo- 
bose, 3 mm. in diameter ; bracts 5 or 6, obovate, obtuse : flowers 
5 to 12, both corolla and achene loosely arachnoid with long 
crisped hairs. 

Southern part of the Mohave Desert (Rabbit Springs, Hes- 
peria, Lancaster, etc.), north and east to Oregon and Wyoming. 
Plentiful in sandy soil from Owens Valley to the Panamint Mts. 
PJowering period earlier than of other Artemisias and the habit 
different, but plainly congeneric with them. 

2. A. dracunculoides Pursh, FI. ii. 742 (1814). 

Six to 12 or 15 dm. high: stems not woody, either virgately 
or panieulately branched above : herbage glabrous, strong- 
scented ; leaves linear, 2 to 10 cm. long, 2 to 4 mm. wide, entire 
or the lowermost 3-toothed or -cleft: heads numerous, on very 
slender short peduncles in a close or open panicle, the clusters 
sometimes secund on the slender branches : involucre nearly hem- 
ispheric, 2 or 3 mm. high : receptacle hemispheric. 

Common throughout western North America ; with us ranging 
from the seashore to 2500 m. alt. in the mountains, and from 
National City, San Diego Co., north. 

3. A. Oidifornica Less., Linnaea vi. 523 (1831). HiiiL-brush 

Gray shrub, 6 to 12 dm. high : herbage aromatic, clothed with 

a minute appressed pubescence, varying to green and nearly gla- 
brous: leaves once or twice parted into linear-filiform segments, 
or the upper ones entire and more or less fascicled : heads many, 
in long racemase panicles, nodding : involucre hemispheric, 2 or 
3 mm. high : achenes with a minute squamellate crown. 

Common on hills of the Upper Sonoran Zone from Lower 
California (Guadalupe Island, Fra^ireschiy no. 11) north to San 
Francisco Bay; most plentiful toward the coast (including Santa 
Catalina Island) but ranges as far inland as the borders of the 
desert in San Gorgonio Pass (Cabazon, Schellenger, no. 44). 
Specimens from the islands have broader and thicker leaves with 
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Itss numerous and shorter lobes, and more scattered heads of 
larger size. A form intermediate betwen this and the mainland 
form comes from the Coronados Islands. 

4. A. biennis Willd., Phytogr. 11, no. 39 (1794). 

Erect, 4 to 8 dm. high, from an annual or biennial root: her- 
bage glabrous, inodorous : leaves 3 to 8 or the lower even 12 cm. 
long, bipinnately divided into lanceolate or broadly linear in- 
cised or serrulate divisions, or the uppermost only pinnatifid to 
nearly entire: heads erect, sessile, crowded on the short branch- 
lets, forming a spike-like inflorescence, which is more or less 
leafy; involucre hemispheric, about 2 mm. high: achenes with a 
small epigynous disk. 

Sparingly introduced on low moist ground near Los Angeles 
and Santa Ana ; to be expected elsewhere. Native of northwestern 
America. 

5. A. Ludoviciana Nutt., Gen. ii. 143 (1818). 

Three to 10 dm. high : stems scarcely woody below, from run- 
ning rootstocks, simple and erect, or with few virgate branches: 
herbage whitened throughout with a lanate tomentum or the 
upper surface of the leaves rarely somewhat glabrate: lower 
leaves 4 to 6 cm. long, narrowly to broadly lanceolate, somewhat 
dilated above and coarsely toothed, cleft, or parted into entire 
acute lobes: upper leaves becoming narrow and entire, acute: 
heads erect or horizontal, the dense spikes in a narrow compact 
panicle the lower part of which is leafy-bracteate : involucre 
hemispheric, 15 to 25-flowered, 3 to 4.5 mm. high. 

Western North America; not common in our district: San 
Bernardino Mts. at Bear Valley, etc., Blasdale^ Parish y no. 1456, 
Abrams, no. 2823, Orant, no. 6367 ; Santa Rosa Mts., Mrs, Trask. 
nos. 85, 112, 138; Providence Mts., Brandegee (herbage only). 

In case A, Ludoviciana Nutt., and A, gnaphalioides Nutt.®** are 
considered not distinct then, by the rule of priority of position, 
the latter name has precedence. 

6. A. heterophylla Nutt , Trans. Am. Philos. Soc. ser. 2, vii 
400 (1841). A, Kennedyi A. Nelson, Proc. Biol. Soc. Wash, xviii. 


Nuttall, l.c. 
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175 (1905). Not A. heterophylla Besser (1834). Californu 
Mugwort. 

Stems erect, woody at base, strict, 6 to 16 dm. high : leaves 4 
to 10 cm. long, lanceolate to broadly oblong or elliptic, sparingly 
pinnatifid (with downward incisions), cleft, or often entire 
(especially the upper), green above, white-tomentose beneath: 
heads mostly erect, the spikes in an open or more commonly 
dense terminal panicle, the main axis leafy below and bracteate 
above : involucre ovoid, 12 to 25-flowered, 3 or 4 mm. high, perma- 
nently arachnoid. 

Common on wet ground toward the coast, less plentiful in the 
mountains up to 1500 m. alt. (Upper Sonoran Zone), from Orange 
Co. to Washington and the Rocky Mts. : San Jacinto Mt., Hally 
no. 2633; Verdugo Canon, near Los Angeles, Chandler, no. 2051; 
etc. 

From NuttalFs A. heterophylla have been segregated two 
distinct species: A, Svksdorfii Piper,®® and A, Kennedyi A. Nel- 
son. Although I have not seen the type of A. heterophylla Nutt., 
I judge it to be identical with A, Kennedyt, since Nuttall had 
only specimens from the Rocky Mountains. A. heterophylla 
Besser being an unsustained species, our plant takes the name 
A, heterophylla Nutt., in accordance with Art. 50 of the Vienna 
rules. 

It has been assumed that this is not a seacoast species, but 
besides occurring on the seacoast of Southern California, as noted 
above, it is plentiful along the seaboard of middle California, 
whence came three specimens cited by Professor Nelson, viz., 
Heller, no. 7195, from Pacific Grove, which is as near the Pacific 
as it could well be, Michener & Bioletti’s plant from Temeseal 
liake, which is within 4 kilometers of San Francisco Bay> and 
Heller, no. 7209, from Los Gatos, also near the coast. However, 
A. Suksdorfii and A. heterophylla (A. Kennedyi) do belong to 
distinct geographic areas; the former to a narrow, humid coast 
belt from British Columbia to Humboldt Co., California, the 
latter to the interior districts from Washington to Southern Cali- 
fornia and the seaboard from San Francisco Bay south. This 
distribution is not surprising when we consider that numerous 


Bull. Torr. Club xxviii. 42 (1901). 
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other species of the northwest coast extend south to middle Cali- 
fornia, while many forms belonging to the interior of our north- 
ern states reach the seacoast only in Southern California, 

7. A. tridentata Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 398 
(1841). Sagebrush. 

Commonly an erect much branched shrub with a distinct 
trunk and shreddy bark: herbage aromatic, canescent or silvery 
throughout with a fine and close tomentum : leaves mostly 1.5 to 
3.5 cm. long, narrowly cuneate, the truncate summit with 3 or 4 
obtuse teeth or lobes, the uppermost ones linear and entire : pan- 
icles diffuse, commonly 3 dm. or more long: involucre narrow, 5 
to 8-flowered, about 4 mm. high; accessory bracts short, ovate. 

This, the true Sagebrush, ranges from Lower California north 
along the desert ranges to the high plains of the Great Basin and 
extends even into Washington and Montana. It is by far the 
most abundant and best-known shrub in this whole region, in 
many places forming the principal vegetation of thousands of 
acres. In Southern California the Sagebrush is abundant on the 
lower slopes of mountains facing the Colorado and Mohave des- 
erts, where it occupies the Upper Sonoran Zone and often extends 
into the Lower Transition. West of the mountains it has been 
found at the following stations: Descanso, San Diego Co. Mrs. 
Brandegee ; Fallbrook, San Diego Co., Parish ; Colton and San 
Bernardino, Parish ; near Riverside Reed. no. 832 ; and between 
Glendale and Burbank, near Los Angeles Braimton, no. 907. 

Var. angfustifolia Gray, Proc. Am. Acad. xix. 49 (1883). 
Leaves all narrower, the lower barely 3-toothed, the upper entire 
and less than 2 mm. wide. — Idaho and the Mohave Desert to 
southern San Diego Co., acc. to Gray. 

8. A. trifida Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 398 
(1841), A. tripartita Rydb., Mem. N.Y. Bot. Gard. i. 432 
(1900). 

A much branched shrub, 2 or 3 to rarely 6 dm. high : herbage 
silvery or canescent with a very fine close tomentum : leaves about 
1 cm, long, linear except the dilated upper portion which is cleft 
or parted into 3 linear lobes; upper leaves entire: inflorescence 
contracted, sometimes of simple spikes only a few cm. long ter- 
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entire leaves 1 cm. or so long, but the tomentum early deciduous 
and all the later leaves reduced to ovate-acute scales (1 mm. or 
less long) of the green branches : heads solitary terminating the 
short lateral branchlets and thus appearing as if racemose or 
spicate, the uppermost nearly or quite sessile and thus glomer- 
ate: involucre campanulate, 5 to 8 mm. high: achenes glabrous 

Common in sand-washes and in dry gravelly soil of the Sono- 
ran zones, from San Luis Obispo Co. to Lower California and east 
to Arizona. Also near Exeter, Tulare Co., in the San Joaquin 
Valley, Jul. 23, 1905, Mrs, Brandegee, 

91. ABNICA L. 

Erect perennial herbs of temperate and arctic regions. 
Leaves all opposite or the upper alternate. Heads large, yellow- 
flowered, mostly several and long-peduncled at the summit of the 
single stem. Involucre broadly campanulate, not calyculate at 
base, bracts equal. Receptacle flat, naked to fimbrillate or vil- 
lous. Disk-flowers many, yellow; ray-flowers pistillate when 
present, yellow. Style-branches vith flattish tips acute or ob- 
tuse. Achenes slender, somewhat 5 to 10-costate or angled. 
Pappus a single row of rather rigid and strongly roughened 
denticulate white bristles. 

Lower leaves cor<late or ovate, obtuse 1. A, cordtfolta. 

Lower leaves elliptic-lanceolate, acute 2. A. Bernardxna, 

1. A, cordifolia Hook., PI. Bor. Am. i. 331 (1834). 

Stems 3 to 6 dm. high, from creeping rootstocks: herbage 
pubescent, the stems and peduncles commonly hirsute or villous: 
lower leaves long-petioled, deeply cordate to ovate, obtuse, den- 
tate; upper leaves small, sessile; heads either solitary and ter- 
minating the simple stem or several and long-peduncled in a 
loose cyme : involucre about 15 mm. high ; rays about 2.5 to 3 cm. 
long: achenes somewhat hirsute. 

Lower Transition Zone on Cuyamaca Mt., San Diego Co., 
Aug., 1898, Dunn; Sierra Nevadas to British Columbia and Colo- 
rado. 

2. A. Bemardina Greene, Pitt. iv. 170 (1900). 

Stems 2.5 to 5 dm. high, from a cluster of thick roots ; herbage 
cinereous with a fine tomentose pubeseence, this overspread (often 
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copiously) with long arachnoid hairs, at least the stems glabrate 
in age : leaves elliptic-lanceolate, acute, the upper partly clasping 
by a narrowish base, the lower with the tapering bases connate 
in pairs, sparingly denticulate or entire, the largest 12 cm. long 
and 2 cm. broad : heads peduncled, 2 or 3 in a terminal cluster or 
solitary : involucre 8 or 9 mm. high ; its oblong bracts comose at 
the obtuse or merely acutish apex ; rays about 1.5 cm. long : disk- 
flowers conspicuously exceeding the involucre: achenes sparsely 
short-setulose. 

Meadows of the Upper Transition and Canadian zones, at 2000 
to 2750 m. alt., San Bernardino Mts. : Bear Valley, Parish^ no. 
3719; Bluff Lake, JiiL, 1889, Hall, also Grinnell, no. 82; Dry 
Lake, on north side San Gorgonio Mt. (Grayback), Mrs. Wilder. 
no. 599. 


92. PBUCEPHYLLUM Gray. 

Desert shrub with crowded terete resinous-punctate leaves 
Heads discoid. Involucre campanulate, foliaceous. Receptacle 
naked, flat. Flowers yellowish: corolla with very short proper 
tube and long cylindric throat ; teeth short, ovate, obtuse, erect, 
puberulent. Style-branches linear, semi-terete; the tip broad, 
obtuse and destitute of appendage. Anthers with oval obtuse 
tips. Achenes turbinate-oblong, very hirsute. Pappus shorter 
than the corolla, of numerous unequal rather sordid and roughish 
bristles, the longer of these sometimes toothed or with hyaline 
toothed margins or not infrequently flattened and passing into 
linear hyaline paleae ! 

The affinities of this peculiar genus are not known. It was 
once placed in the Eupatorieae, but its yellow corollas and flat 
style-branches seem to indicate a different relationship. Mr. M 
E. Jones®® would place it near Dysodia and it may belong some- 
where in the Ilelenieae, but scarcely in Tagetineae, the nature of 
the oil-glands, the involucre, and the habit being very different. 
Mr. Jones was the first to point out the sometimes paleaceous 
nature of the pappus and this character is certainly suggestive of 
a Helenioid origin, but certain species of Ligularia (Senecillus), 
which is always accepted as Senecioid, has short flattened almost 


Jones, CJontr. W. Bot. viii. 42 (1898). 
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paleaceous toothed bristles. The style-branches, moreover, are 
more like those of Luina, than of any genus in the Helenieae. 
while in corolla and some other characters it resembles Psathy- 
rotes. Since its affinities are so doubtful I here follow Beptham®® 
in placing Peucephyllum in the Senecioneae, at least provisional- 
ly. 

1. P. Schottii Gray, Bot. Mex. Bound. 74 (1859) ; Jones, Zoe 
V. 41 (1900). Psathyrotes Schottii Gray, Proc. Am. Acad. ix. 
206 (1874). Inyonia dysodioides M. E. Jones, Contr. W. Bot. 
viii. 42 (1898). 

Sometimes only 3 dm. or so high and spreading, more often 1 
to 3 m. high and with a trunk-like stem: bark rough: leaves 
green, crowded on the ultimate branchlets, 5 to 20 or even 30 cm. 
long, punctate and exuding a balsamic resin : heads scattered, 
nearly sessile and hidden by the upper leaves: involucre nearly 
1 cm. high; bracts green, linear-subulate. 

In canons and on foothills of the Lower Sonoran Zone from 
Inyo Co. to Lower California and Arizona: Panamint canon. 
Inyo Co., M, E. Jones; Ord Mts. ; Warrens; Whitewater; Mo- 
rongo Pass; Thousand Palms; hills near Coachella; Indio Mts.; 
Palm Springs; Canon Springs Wash, Split Mt. ; Calamujiiet, 
on the coast of Lower California, May 11, 1889, Brandeyie. 

93. PSATHYBOTZS Gray. 

Low winter annuals (and biennials?) of the De.sert Area 
Herbage scurfy or tomentose. Leaves alternate, petioled, broad 
and rounded. Heads discoid. Involucre broadly hemispheric 
Receptacle flat, naked. Corolla with very short proper tube, 
elongated cylindric throat, and short teeth which are more or less 
woolly or glandular. Style-branches flattish, obtuse. Achenes 
turbinate, villous. Pappus of numerous short scabrous bristles, 
varying from white to ferruginous in the same species. 

Outer involucra] bracts much broader than the inner, the obtuse tips spread- 
ing or recurved: leaves thick 1. p, ramoMsstma. 

Outer involueral bracts not very different Irom the inner, all with erect 
tips; leaves thinner 2. P. annua. 


Bentham, in Bentham and Hooker, Gen, PL iL 438 (1878). 
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1. P. ramosissima (Torr.) Gray, Proc. Am. Acad. vii. 363 
(1868). Tetradymia ramosissima Torr., in Emory Kept. 145 
(1848). 

Stem suffrutescent at base and persistent for at least one 
year: much branched and densely leafy forming a compact 
rounded plant 15 cm. or less high and 5 to 20 cm. across : herbage 
white with a dense clcjse tomentum, strongly scented with a tur- 
pentinedike odor: leaves thick, coarsely and irregularly toothed, 
subcordate or tapering into the stout petiole: peduncles either 
short and erect or longer and recurved, so that the heads always 
remain embedded in the dense foliage : involucre 6 or 7 mm. high ; 
outer bracts broadly oblong, obtuse, the broad tips somewhat 
spreading or recurved ; inner bracts narrower, sometimes acutish : 
corollas yellow or purplish: achenes short-turbinate. 

Lower Sonoran Zone: Borregos Springs, Colorado Deseil:. 
Brandegee : near Palm Springs, Colorado DeseH, Schellenger, no. 
40; Sheephole Mts., Mohave Desert, Hall d* Chandler, no. 6071; 
Panamint Valley, Inyo Co. ; east into Arizona, south into Lower 
(California. Very common on ledges of rocks and in stony soil 
on the (\)lorado Desert of eastern Riverside and Imperial coun- 
ties. 

2. P. annua (Nutt.) Gray, PI. Wright, ii. 100 (1853). Bid- 
bostylis annua Nutt., Jonrn. Phila. Acad. n. ser. i. 179 (1848). 

Root strictly annual : stem loosely branched, the branches 
ascending, 5 to 15 cm. high: herbage with a scurfy tomentinn: 
leaves short-cuneate at base, coarsely and irregularly dentate, the 
small often entire ones of the inflorescence carried beyond the 
heads by their petioles: peduncles very short, commonly reflexed 
in age: involucre 7 to 9 mm. high; bracts ovate-oblong to linear- 
lanceolate, usually acute, all erect and the outer ones not larger 
than the inner: corollas pale yellow or purplish: a(»henes oblong- 
turbinate: pappus less copious than in no. 1. 

Lower Sonoran Zone: alkaline soil near Rabbit Springs, 
southern Mohave Desert, Parish, no. 1260: Red-rock Canon, east- 
ern Kern Co., Hall & ChandUr, no. 7375; Owens Valley; east to 
Utah and Arizona. 
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94. TETRADYMIA DC. 

Low rigid shrubs of arid districts. Herbage clothed with 
dense and matted or floccose wool which is deciduous in some 
species. Leaves alternate, entire, solitary or fascicled, the prim- 
ary ones often modified into spines. Involucre cylindric to ob- 
long, composed of 4 to 6 firm concave overlapping bracts which 
are often enlarged and thickened at base. Heads discoid, 4 to 9- 
flowered. Receptacle flat, small. Corollas yellow ; lobes spread- 
ing, longer than the short-campanulate throat, much shorter than 
the elongated tube. Anthers exserted, sagittate at base, the tips 
triangular-lanceolate. Style-branches flat, obtuse. Achenes 
terete, faintly 5-nerved. Pappus of fine and soft scabrous capil- 
lary bristles, white or whitish. 

Pappus copious, much exceeding the hairs of the achene, or the achenes 
glabrous. 

Heads 4-flowered: leaves not spiny. 

Leaves linear to oblanceolate, 1 to 2 cm. long, not glabrate 

1. T. canescens. 

Leaves linear to subulate, less than 1 cm. long, glabrate 


2. T. glahraia. 

Heads 5-flowered: upper leaves rigid, spiny 3. T. atenolepis. 

Pap{)U8-bristle8 in a single series, scarcely exceeding the long ascending 
hairs of the achene. 

Heads pedunculate, scattered or loosely racemose 4. T. apinoaa. 

Heads nearly sessile in a close terminal cyme 5. T. comoaa. 


1. T. canesceiis DC., Prodr. v. 440 (1837). 

Stems 1 to 3 dm. high, freely branching: foliage and in- 
florescence white with a permanent close tomentum : leaves some- 
what crowded but rarely at all fascicled, linear or linear-lanceol- 
ate, pungently acute, mostly 1 to 2 cm. long : heads short-pedunc- 
ulate in cymose clusters terminating the short branchlets: in- 
volucre 8 to 10 mm. high, 4-flowered; bracts 4 or 5, strongly 
carinate, oblong: achenes varying from glabrous to villous: 
pappus copious, sordid or yellowish. 

Upper Sonoran and Transition zones below 2300 m. alt: San 
Bernardino Mts. (Barton Plat, South Fork, Bear Valley, Doble), 
San Antonio Mts. (Rock Creek), Sierra Nevada and Rocky Mts. — 
Also (in the var. inermis (Nutt) Gray, with shorter leaves and 
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involucres) in the Coast Ranges near San Luis Obispo (Palmer. 
no. 261). 

2. T. glabrata Gray, Pacif. R. Rept. 11. pt. 2, 122, t. 5 (1855) 
Stems branching to form rounded bushy plants 1 m. or less 

high; leaves early glabrate, mostly 5 to 10 mm. long, 3 to 6 in 
each fascicle; the primary ones rigid-subulate, cuspidate, mostly 
5 to 10 mm. long, early deciduous ; axillary fascicled leaves soft 
and pointless, persistent ; leaves of sterile shoots linear-subulate, 
appressed, without fascicled ones in their axils : heads in terminal 
cymes or the cymose clusters sometimes racemosely disposed : in- 
volucre 7 or 8 mm. high, white-tomentose or glabrate and green, 
4-flowered; bracts 4 or 5, oblong, carinate: achenes densely vil- 
lous; pappus copious, sordid. 

Lower and Upper Sonoran zones from the Mohave Desert to 
Oregon and Utah: Rabbit Springs, Parish; Lancaster, Davidson; 
Owens Valley, where common on low hills. 

3. T. stenolepis Greene, Bull. Calif. Acad. i. 92 (1885). 

Stems about 6 or 8 dm. high, corymbosely much branched: 

herbage permanently white-tomentose with appressed wool ; lower 
primary leaves oblanceolate, tipped with a sharp nmen>, about 
2 cm. long; upper (and often all) primary leaves modified into 
rigid spreading spines 2 to 3 cm. long; secondary fascicled leaves 
oblanceolate and 1 cm. or less long, or entirely wanting : heads in 
close terminal cymes: involucre 10 to 12 mm. high, 5-flowered; 
bracts 5, oblong, very thick and rigid, obtuse : achenes canescent 
but glabrate ; pappus comparatively coarse. 

Lower Sonoran Zone of the Desert Area from Antelope Val- 
ley, Los Angeles Co., to Inyo Co. : Hesperia, San Bernardino Co., 
Sept., 1907, Edw, Iloykendorf ; Fairmount, Los Angeles Co.. 
Hall, no 6712 ; Kernville, Purpus, no. 5651 ; Argus Mts., Purpns 
no. 5463 ; Cottonwood Ranch, Inyo Co., Brandegee. Ace. to Mrs. 
Brandegee the type specimens were gathered a short distance 
southwest of the Southern Pacific railroad between Cameron and 
Mohave stations. 

4. T. spinosa H. & A., Bot. Beech. 360 (1840). 

A rigidly branched shrub 6 to 12 dm. high: stems densely 
white-tomentose : primary leaves modified into rigid spines which 
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may be either straight or recurved, 1 to 4 cm. long, tomentose or 
glabrate; secondary fascicled leaves commonly present, small, 
linear-clavate, glabrous or early glabrate: heads on stout pe- 
duncles arising from the leaf-axils: involucre about 8 mm. high, 
usually 6 or 7-flowered ; bracts 5 or 6, the outer ones oblong, the 
inner ones from broadly oblong to nearly orbicular, all obtuse: 
achenes with soft white wool nearly equalling the rigid pappus- 
bristles. 

The most common species of the Desert Area; characteristic 
of the upper portion of the Lower Sonoran Zone, acc. to Covilh*: 
Warren’s Well, at the eastern end of the San Bernardino Mts., 
Brandegee ; thence to Oregon, Utah, Arizona, etc. 

5. T. comosa Gray, Proc. Am. Acad. xii. 60 (1876). 

Stems with many virgate branches forming an erect bush 6 to 
12 dm. high : herbage permanently and densely white-tomentose : 
earlier primary leaves soft, linear, 2 5 to 5 cm. or more long: the 
later ones narrower, rigid and more or less spine-like; fascicled 
secondary leaves like those of T, spinosa, or usually absent: heads 
in close terminal cymes: involucre 8 to 10 mm. high, 6 to 9- 
flowered; bracts 5 or 6, oblong, obtuse: long soft wool of the 
achene concealing the true pappus. 

Scattered throughout the w^armer and drier parts of the Sono- 
ran zones west of the luountains, from Los Angeles Co. to San 
Diego Co. : Newhall, acc. to Davidson : Pasadena, acc. to Mc- 
Clatchie; Pomona; West Riverside: San Bernardino; Temecula 
Creek; Palomar; Buckmans Springs; Campo: San Diego. Also 
at Lancaster and Hesperia, in the I^ower Sonoran Zone of the 
Mohave Desert, acc. to Parish: and in Nevada, acc. to Gray. 

95. SENECIO L. Groundsel. 

Herbs or woody plants with alternate leaves aird with heads 
in terminal cymes or rarely solitary. Heads many-flowered, 
radiate or discoid. Flowers in our species yellow. Involucre 
cylindrical to campanulate, mostly with 1 or 2 rows of outer erect 
bracteoles at base, these elongated and exceeding the proper in- 
volucre in a few non-Califomian species. Receptacle flat, naked. 
Anthers mostly rounded at base. Style-branches truncate. 
Achenes terete. Pappus of abundant w^hite and soft bristles. 
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A.— Perennial herbs and suffmtescent plants. 

Stems herbaceous: lower leaves either undivided or with broad and 
rounded lobes. 

Leaves from entire to serrate or pinnatifid. 

Heads discoid : leaves ample 1. S. astephanus. 

Heads radiate. 

Plant leafy up to the inflorescenc : leaves acute. 

Blade of leaf triangular-lanceolate^ 2 to 5 cm. wide 

2. S. triangularis. 

Blade of leaf linear, 1 to 3 mm. wide: var. sanctus of 

3. S. serra. 

Plant nearly leafless above the middle, 2 to 4 dm. high: leaves 
obtuse 4. S. ionophyllus. 

Leaves mostly pinnately divided or parted and again lobed or incised 
5. S. eurycephalm. 

Stems 8uffrute8(*ent at base: leaves pinnately parted into linear lobes ('ex- 
cept the upper ones). 

Tjeaf-lobes at'ute: involucre copiously bracteolate 6. S. Dauglasii. 

Leaf -lobes obtuse: involucre sparingly bracteolate: insular species 


7. S. Lyoni. 

B.— Annuals. 

Rays conspicuous 8. 8. Californi*^. 

Rays wanting or very inconspicuous. 

Indigenous desert annual: leaves ample 9. 8. Mohavensis. 

Naturalized weeds. 


Involucral bracts with green or pale tips: rays present, minute 

10. 8. sylvaticus. 

Involucral bracts black-tipped: rays none 11. 8. vulgaris, 

1. S. astephanus Greene, Pitt. i. 174 (1888). 8 . ilicetorum 
Davidson, Eryth. ii. 85 (1894). 

Stont, erect, 4 to 10 dm. high, from a perennial root, leafy: 
herbage floccose-woolly, the upper surface of the leaves and the 
inflorescence glabrate ; leaves thin, elliptic or oblanceolate, acute, 
remotely dentate with small spreading callous-tipped teeth ; lower 
leaves 2 to 3 dm. long including the petiole, 3 to 5 cm. wide; 
upper leaves smaller, tapering to a sessile base, some entire : heads 
6 to 12, nearly sessile in a compact terminal cyme: involucre 8 
mm. high ; bracts numero\is, linear-lanceolate, acute, some of the 
outer ones reduced and calyculate : rays none : achenes 10-nerved. 
glabrous. 

Mountains of San Luis Obispo Co., 1887, Mr. and Mrs. Lem- 
won, acc. to Greene; Upper Sonoran Zone, on the trail to Wilsons 
Peak, San Gabriel Mts., Davidson. 
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2. 8. triangulaiis Hook., FI. Bor. Am. i. 332, t. 115 (1834). 
S. trigonophyllus Greene, Pitt. iii. 106 (1896). 

Erect, 1 or 2 m. high, simple and leafy up to the loose terminal 
cyme: herbage glabrous: leaves thin (usually drying black under 
pressure), triangular-lanceolate, acute, 1 to 1.5 dm. long, 2 to 5 
cm. broad at the truncate or cordate base, short-petiolate, shal- 
lowly sinuate-dentate or sometimes with salient sharp teeth; 
uppermost leaves smaller, narrow, with tapering base, some of 
them entire: involucre narrowly campanulate, 6 mm. high, with 
several calyctdate bracts at base: rays 6 to 12, deep yellow', 5 to 8 
mm. long. 

Along streams and in bogs of the Canadian and Hudsonian 
zones: San Jacinto Mts. at 2400 to 2800 m. alt.; San Bernardino 
Mts. at Bluff Lake, 2200 m. alt., and on South Fork of the Santa 
Ana River at 2500 m. alt. ; more common in the Sierra Nevadas 
and Rocky Mts., extending north to Saskatchewan. Stems com- 
monly several or numerous in a close clump, carrying their rather 
showy clusters of heads above other herbaceous vegetation. Jul.- 
Sept. 

3. S. serra sanctus Hall, var. nov. 

Root perennial, woody, perpendicular: stems several, herba- 
ceous, erect, very leafy up to the flowering branches, the whole 
plant 2 to 3.5 dm. high : herbage completely glabrous except the 
inflorescence w'hich bears a minute and sparse tomentnm : leaves 
ascending or spreading or even deflexed, often curved, linear, all 
entire, acute, 4 to 7 cm. long, 1 to 3 mm. wide : heads numerous 
in a loose terminal leafy-bracted cyme : involucre nearly cylin- 
dric but slightly narrowed downward, 7 mm. high; bracts 8 or 9, 
linear, with acute pubescent tips, green, the margins scarious; 
outer calyeulate bracts few or none : rays 5, yellow, about 5 mm. 
long: disk-flowers 10 to 12: achenes glabrous. 

Moist north slopes South Fork, Santa Ana River, San Ber- 
nardino Mts., California, along the lower edge of the Canadian 
Zone at 2600 m. alt., Hall, no. 7610. Nearest to S. serra tntegri- 
usculus Gray, differing mainly in having all the leaves linear 
and entire. 
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4. S« ionophyllns Greene, Pitt. ii. 20 (1889). 

Erect from a thick perennial caudex: stems several, 2 to 4 
dm. high, densely leafy below, nearly naked above the middle: 
herbage lightly fioccose-woolly when young but early glabrate, 
inclined to become reddish especially on the lower parts : lower 
leaves thick and somewhat fleshy, orbicular, 1 to 3 cm. wide, 
cordate at base or somewhat tapering to the petiole (this 2 to 6 
cm. long), coarsely crenate: middle cauline leaves few, pin- 
nately parted into linear lobes or the terminal lobe commonly 
broader and crenate or coarsely toothed : heads in a rather loose 
terminal cyme (occasionally solitary) : involucre campanulate, 8 
to 10 mm. high, many-flowered, sparingly calyculate and more 
or less white-tomentose at base ; bracts 15 to 22, lanceolate : rays 
showy, light yellow : achenes cylindric, 10-nerved, 5-angled by the 
strong alternate nerves, glabrous. 

Upper Sonoran and Transition zones: Tehachapi, Kern Co., 
Jun. 25, 1889, Greene (type) ; Swarthout Canon, San Antonio 
Mts., Jun., 1899, Hall: head of Rock Creek, San Gabriel Mts., 
Jul., 1893, Davidson; Corkscrew Falls of Bear Creek, San Ber- 
nardino Mts., 2000 m. alt., Parish, no. 3604: Fish Creek, San Ber- 
nardino Mts., 2000 m. alt., Orinnell,^ no. 30 (largest leaves only 
1.3 cm. wide). 

Many forms of this species are found in the mountains of 
Southern California and several of the extreme variations have 
received specific names. The characters on which they are 
founded, however, are not constant, as shown by the presence of 
connecting forms. In the typical form the caudex is stout and 
horizontal, in others it is short, erect, and multicipital. But 
plants otherwise identical and gathered at the same locality differ 
in this respect, and the direction the caudex takes is of course in- 
fluenced by the slope on which the plants grow. The amount of 
woolliness is likewise an elusive character. In certain specimens 
some of the basal leaves are green and naked, while other leaves 
just above them are white-tomentose (Pam/j, no. 3718). The 
outline of the leaf may be of value in segregating varieties but is 
too variable to furnish specific characters. The rounded basal 
leaves are seldom more than coarsely crenate or dentate; yet in 
many specimens we find rounded crenate leaves neighboring with 
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pinnately parted leaves in which the number of lobes varies froiji 
one to five {Mrs, Wilder, no. 244, in part; Parish, no. 3604; Hall, 
no. 1456). In type specimens the leaves are j?enerally lariarer 
than in any others I have seen, but one of these (on Univ. Calif, 
sheet no. 35995) has no leaf more than 15 mm. wide. The num- 
ber and heij^ht of the stems are of course variable characters. 

A low form not yet se^re^rated is represented by my no. 1456 
from Lytle Creek Canon, San Antonio Mts., 1830 m. alt., in the 
Lower Transition Zone. These specimens are Only 1 to 1.5 dm 
high : leaves mostly basal on the summit of a thick eaudex, rather 
small, dentate to pinnatifid: cyme 1 to 3-headed, the involucre 
sometimes 1 cm. high. Two other forms, both of which have 
received specific names, may be characterized as follows : 

Var. Bernardinus (Greene) Hall, comb. nov. S. Bernardinus 
(jreene, Pitt. iii. 298 (1898). More slender than typical S 
ionophyllus, 1.5 to 3 dm. high: tomentum rather persistent; 
leaves crowded at the base ; the blade orbicular or cuneate-obovate 
.5 to 1 cm. wide, merely dentate or rarely a pair of small lobes 
on the petiole: heads mostly 3 to 10 in each terminal cyme. — Dry 
hillsides in the Transition Zone at Bear Valley, San Bernardino 
Mts., 2100 m. alt., Parish, nos. 1450, 3718, and Hall, no. 7557. 

Var. sparsilobatus (Parish) Hall, comb. nov. S. sparsilobatus 
Parish, Bot. Gaz. xxxviii. 462 (1904). Yery slender, 1 to 2 dm. 
high : herbage toraentose in the types but green and nearly devoid 
of tomentum in some specimens collected under the same number: 
leaves usually crowded in a basal tuft, sometimes clothing the 
stem to the middle ; blade 1 to 2 cm. broad, occasionally roundish 
and merely dentate, more commonly pinnatifid and the 3 to 5 
broad lobes entire or coarsely toothed: heads mostly 2 to 4 in 
each terminal cyme, or not rarely solitary. — Transition Zone of 
the San Bernardino Mts. from the upper Santa Ana River to Mt. 
San Gorgonio; not common in any one place but well distributed 
usually in open forests of White Fir: Barton Plats and South 
Pork, 2125 to 2600 m. alt., Mrs. Charlotte M. Wilder, no. 244 
(type, in Herb. Parish) ; Upper Santa Ana Canon (Coon Creek, 
etc.) to Dry Lake, 2300 to 2700 m. alt., Hall, nos. 7511, 7575, 
7626. 



1907] 


Hall, — Compositae of Southern California, 


233 


5. 8 . eurycephalus T. & Q., in Gray, PL Pendl. 109 (1849). 
8. Breweri Davy, Eryth. iii. 116 (1895). 

Eather stout, erect, 1 to 7 dm. high, from a perennial root: 
herbage nearly glabrous or (in northern forms) tomentose, com 
monly a slight woolliness at least in the axils of basal leaves: 
lower leaves 1 to 3 dm. long including the long petiole, irregular- 
ly pinnately parted or divided, the divisions diminishing in size 
from the broad rounded terminal lobe to the minute and narrow 
lower ones; middle cauline leaves narrower and with narrower 
acute divisions, these commonly lanceolate to cuneate and vari- 
ously lobed or incised: heads 3 to 30, in a loose terminal cyme; 
bracts of the inflorescence linear-lanceolate or subulate, small : in- 
volucre 8 to 11 mm. high; bracts 10 to 20, linear-oblong, acute, 
scarious-margined, the outer calyculate ones few and very short : 
rays 7 to 12, oblong, 8 to 16 mm. long. 

Tipper Sonoran Zone, commonly on moist grassy slopes : Tejon 
Pass, Los Angeles Co., 1280 ni. alt.. Parish, no. 1893, and Hall, no. 
6262 ; Port Tejon, Kern Co., Hall, no. 6273 ; Tehachapi Pass, Kern 
Co., May, 1889, Brandegee (herbage scurfy), and JuL, 1895. 
Davidson (glabrous) ; Blue Mt., Kern Co., Hall d; Babcock, no, 
5000; Paso Robles, San Luis Obispo Co., Apr. 23, 1899, Barber; 
thence north through the Coast Ranges to northern and north- 
eastern California. 

With the exception of Mr. Brandegee s collection, all of the 
specimens cited are glabrous save in the leaf-axils, and these 
often also glabrous. In northern California, at least the leaves 
are commonly white-tomentose even at time of flowering, but 
s(»me from even so far north as Modoc Co. (Goose Lake Valley. 
Mrs. Austin) are quite smooth and green. It will probably be 
found that woolly plants come only from arid places, the most 
woolly ones at hand being from very dry soil in the Sacramento 
Valley. 

6. 8 . Douglasii DC., Prodr. vi. 429 (1837). 8 , Blochmanae 
Greene, Eryth. i. 7 (1893). 

Stems branching from the suffnitescent base and forming a 
bushy plant usually 1 to 1.5 m. high, leafy up to the inflorescence : 
herbage at first whitish-tomentose, later more or less glabrate: 
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lower leaves pinnately divided into 5 to 9 narrowly linear revol- 
ute lobes, the upper with only 3 lobes (the middle one several 
times larp:er) , or the uppermost entire : heads in broad terminal 
open cymes: involucre 8 to 10 mm. high, broadly turbinate; the 
bracts linear with attenuate tips, dorsally carinate below; rays 
about 13, the ligules about 10 ram. long : achenes linear, pubescent. 

Common throughout Southern California in the Upper Sono^ 
ran Zone, especially in sand-washes and other gravelly places; 
north to Lake Co. and east to Nebraska. 8. Blochmanae is ap- 
parently a form with glabrous herbage and entire leaves. A 
plant in the botanic gardens at Berkeley has the erect woody stem 
and the habit of typical 8* DottglasiL Specimens gathered by 
Miss Eastwood (no. 281) at the type locality have small-sized 
heads and puberulent herbage. Further collections will prob- 
ably demonstrate that the two species are not distinct. 

S. Monoensis Greene, Leaflets, i. 221 (1906). Near 8. 
Douglasti but lower, less woody, and the herbage always bright 
green and glabrous: copiously branched from the short woody 
portion ; the branches 5 dm. or less high, but often long, flaccid, 
and decumbent. Near Southern Belle Mine, Mono Co., Ileller 
no. 8330 ; among rocks in the Panamint and Argus Mts. and in 
the Alabama Hills, all in Inyo Co., Hall d: Chandler* nos. 6946 
7071, 7181. 

7. S. Lyoni Gray, Syn. FI. i. pt. 2, 456 (1886). 

Somewhat suffruteseent at base, probably 1 m. or so high, 
freely branching and leafy throughout: herbage at first tomen- 
tose, soon glabrate except for persistent dense tufts of wool in the 
leaf-axils and often a sparse tomentum on the under side of the 
leaves: leaves once or twice pinnately parted into broadly linear 
obtuse segments and lobes, sessile by an auriculate base or petiol- 
ate and the petiole dilated at base: inflorescence loosely cymose, 
the peduncles bearing a few subulate bracts: involucre broadly 
turbinate, 7 or 8 mm. high; bracts linear, with acute pubescent 
tips, the medial line thickened and the margins scarious. 

First collected by Kevin & Lyon on San Clemente Island, acc. 
to Gray ; Santa Catalina Island, May 20, 1890, Brandegee; San 
Quentin Bay, Lower California, Palmer, no. 644; San Martin 
Island, Brandegee* 
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8. 8 . Oalifornicus DC., Prodr. vi. 26 (1837). 

A simple or diflEusely branched erect annual, 1.5 to 4 dm. 
high : herbage glabrous or early glabrate : leaves linear to lanceol- 
ate, remotely toothed or lobed or some even pinnately parted with 
short obtuse lobes, the upper ones auriculate-clasping at the broad 
base: heads commonly several or more numerous on elongated 
peduncles: involucre 6 to 8 mm. high, nearly naked at base: rays 
15 to 20, oblong, 6 to 8 mm. long: achenes canescent. 

Lower California to Santa Barbara: very common in loose 
soil of the chaparral belt and also on sand dunes along the sea- 
shore (where commonly robust and succulent). Feb.-May. 

9. 8. Mohavensis Gray, Syn. FI. i. pt. 2, 454 (1886). 

A slender much branched annual, a few cm. to 4 dm. high: 
herbage glabrous: leaves ample, broadly oblong or oblanceolate. 
obtuse, all but the basal with broad clasping base, coarsely few- 
toothed (the largest 2 by 7 cm., but commonly much smaller) : 
heads in a loose terminal cymose panicle; peduncles slender, 
bracteolate: involucre 7 or 8 mm. high; bracts 12 to 15, linear, 
acute, often penicillate but not black at tip ; calyculate bracts few 
and minute: rays commonly wanting, when present usually de- 
formed and not longer than disk (aec. to Gray) : achenes densely 
canescent. 

Confined to the Desert Area : near the Colorado River, Lem- 
mon, acc. to Gray; Signal Mt., Colorado Desert, Brandegee; 
Panamint Mts,, Inyo Co., acc. to Coville; Lower Sonoran Zone. 
900 m. alt., in Pleasant Canon, Panamint Mts., Hall & Chandler. 
no. 6910. 

10. 8. sylvaticus L., Sp. PI. 868 (1753). 

A slender annual, branching more or less from the base, 1 to 
3 or 4 dm. high : herbage glabrous or nearly so : leaves sessile by 
an auricled base, linear or oblong, somewhat pinnatifid with small 
oblong lobes, these entire or dentate : heads evidently peduncled 
in loose terminal clusters: involucre narrow, 6 mm. high; prin- 
cipal bracts 10 to 20, not black-tipped ; minute outer bracts acute, 
green or brown : rays about 5, not over 1 mm. long : achenes ap- 
pressed-silky, the hairs short. 

Seldom seen, or passed over for 8. vulgaris : Lower California ; 
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San Diego, Brandegee (distr. by Baker under no. 3414 as 8. 
apJianactis Greene, but rays present!); Saugus, Davy. Native 
of Europe and Asia. 

n. S. vulgaris L., Sp. PL 867 (1753). Common Groundsel. 

An erect annual, 1 to 3 dm. or more high : herbage somewhat 
succulent, glabrous or with a little loose tornentum : leaves sessile, 
auricled, pinnatifid, the lobes oblong and with irregularly dentate 
margin : heads in terminal eymose clusters : involucre 6 or 7 mm. 
high; principal bracts about 20, their tips black and often penicil- 
late : small outer bracts several, black : achenes slightly pubescent 

Common in waste places, flowering throughout the year 
Native of Europe. 

S. Parryi Gray, The report that this Seneeio grew in the 
San Bernardino l\Its. was, with scarcely a doubt, due to an error 
in the label. 

Tribe 10. CYNAREAE. Thistle Tribe. 

96. AEOTIUML Burdock. 

Coarse biennials, unarmed except for the hooked tips of the 
involucral bracts forming the bur. Leaves large and roundish, 
the lower on stout petioles. Heads hemispheric, medium sized, 
pink or purplish. Receptacle densely setose. Filaments glab- 
rous. Achenes oblong. Pappus of numerous short and rigid or 
chaffy bristles falling separately. 

1. A. Lappa L, Sp. PI. 836 (1735). 

Plant usually 1 or 2 m. high : leaves more or less cordate at 
base, mostly green above, white-tomentose beneath; involucral 
bracts narrow, green and smooth, strongly uncinate. 

An European weed, now establishing itself near a deserted 
garden at West Riverside, Jul , 1907, Reed. 

97. CARDUUS L. Thistle. 

Spiny herbs with mostly lobed or pinnatifid alternate or basal 
leaves, all of ours more or less tomentose. Heads large, solitary 
or clustered, homogamous (rarely dioecious) ; the flowers white, 
reddish, or crimson. Involucral bracts imbricate, the outer ter- 
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minating in spines, the inner inocuous. Receptacle soft-bristly 
or hairy, not fleshy. Corollas tubular, their segments linear- 
filiform. Achenes compressed or 4-angled, smooth in all our 
species. Pappus a single series of bristles connate at the very 
base and deciduous as a whole. 

The subgenus Cirsium, which includes all the native Ameri- 
can thistles, is distinguished from Eucarduus only by the plumose 
pappus-bristles of all but the marginal aehenes. Yet some bot- 
anists would receive it as a distinct genus. 

Leaves moderately if at all decurrent. 

Heads sessile or short-peduneulate, braeteose-leafy at base. 

Involucral bracts entire, the innermost often with scarioiis tips, 
(^orolla-lobes with callous capitate tips: bracts of the involucre 

not appressed -imbricate, narrow 3. C, edulis. 

Corolla-lobes acute: bracts of the involucre appressed -imbricate, 

the short outermost ones ovate 2. C, Drummondii, 

Involucral bracts finely spinescent on the margins above the middle 

3. C, maritimus. 

Heads solitary on long peduncles, not bracteose-leafy at base. 

Flowers red or crimson, the corolla-lobes longer than the throat 

4. C, occidentalism 

Flowers white or cream-color to pink, the corolla-lobes equalling or 

shorter than the throat 5. C, Calif ornicus. 

Leaves strongly decurrent, the middle cauline ones for one-third their length : 
desert species (5. C. Mohavensis, 

1. C. edulis (Nutt.) (Ireenc, Proc. Phila. Acad, for 1892, 362 
(1893). Cirsium cdule Nutt., Trans. Am. Philos. Soc. scr. 2, vii. 
420 (1841). Cnivus edulis Gray, Proc. Am. Acad. x. 47 (1874) 

Stem simple, robust but tender and succulent, 2 or 3 dm. high ; 
pubescent and leafy up to the terminal cluster of nearly or (piite 
sessile heads: leaves narrowly oblanceolate or oblong, sinuate- 
pinnatifid, very prickly-ciliate but the prickles weak, the upper 
surface green, more or less white-tomentose beneath: heads de- 
pressed-globose : involucre 2.5 to 3 cm. high, conspicuously 
arachnoid-woolly when young; bracts gradually tapering from a 
narrow base to a weak prickle or soft point, not very unequal: 
flowers dull purple or whitish, segments of the corolla shorter 
than the throat and callous-thickened at apex. 

Rare at Pasadena and San Bernardino; near the sea-coast not 
far from Santa Maria, Santa Barbara Co., Miss Eastwoods no. 
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847; middle California to British Columbia. Mr. Parish, who 
thinks that this is an introduced species in his district, writes that 
it first appeared at San Bernardino about 1884, by a roadside and 
that it is still confined to the immediate vicinity where first ob- 
served. It was not reported from Pasadena until 1896. 

2. 0, Drummondii (T. & G.) Coville. Contr. U.S. Nat. Herb 
i\. 142 (1893). Cirsium Drummo'ndii T. & G., FI. ii. 459 (1843). 
Cnicus Drummondii Gray, Proc. Am. Acad. x. 40 (1874). C. 
Haim Parish, Er5d;h. vii. 97 (1899) ; not Gray. 

Stem simple, 4 dm. or less high, grlabrous and leafy up to the 
heads, which are terminally clustered : leaves oblonj? or oblanceo- 
late in outline, from deeply sinuate-pinnatifid with spinulose 
lobes to nearly entire, somewhat arachnoid-woolly, especially be- 
neath: involucre 3.5 to 4 cm. hij?h; its bracts chartaceous, the 
inner with weak scarious tips which vary from entire and acute 
to obviously dilated and fimbriate, the outer j?radually shorter 
and becoming ovate, their tips acute and short-spinose : corollas 
white (or sometimes rose-purple), the lobes not longer than the 
throat : anthers very acuminate. 

Julian, San Diego Co„ Jun. 14, 1894, Brandegce : in meadows 
at Tucaipe, near Redlands, Parish, no. 4594 and Greata, no. 571 ; 
Mt. Pinos, in Ventura and Kern counties, TlalU nos. 6684, 6364 ; 
near Santa Maria, Santa Barbara Co.. Miss Eastwood, no. 859; 
north to the Arctic Region. 

Var. acaulescens (Gray) Coville, Contr. IT.S. Nat. Herb. iv. 
142 (1893). Cnicus Drummondii acaulescens Gray. Proc. Am. 
Acad. X. 40 (1874). Heads smaller, few or several, sessile in thq 
center of a rosette of radical leaves. — Not rare in meadows of the 
Transition Zone from Lower California north. A mere form, 
passing directly into the species, with which it sometimes grows, 
as, for example, on Seymour Creek, Mt. Pinos, at 2000 m. alt. 

3. 0. maritimus Elmer, Bot. Gaz. xxxix. 45 (1905). 

Stems succulent, numerous, branched to form a rounded 
bushy plant 1 m. or so high: herbage clothed with a densely 
matted white wool : leaves 1 to 3 dm. long, narrowed to the base, 
from spinosely lobed to deeply pinnatifid ; the segments tapering 
into long spines and spinose on the margins, the lower gradually 
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reduced to spines of the broad rachis : heads sessile or subsessile 
among the upper leaves : involucre about 4 cm. high ; the bracts 
very unequal, imbricated, lanceolate-acuminate, terminating in a 
short spine and spinosely ciliate above the middle, straight and 
erect or ascending, cobwebby-pubescent : corolla-lobes broad- 
linear, acutish ; anther-tips acute. 

In saline soil near the coast of Santa Barbara Co. at Surf. 
Elmer, no. 3631. The only specimen I have seen is the type, 
preserved at the Stanford University Herbarium. A similar spe- 
cies, or perhaps only a form of this, has been gathered at Santa 
Maria by Miss Eastwood, whose specimens were unfortunately de- 
stroyed in the San Francisco fire. As I remember them they 
were much greener than Elmer ^s type, being nearly destitute of 
tomentum, and with more nearly equal bracts. 

4. C. occidentalis Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 
418 (1841). Cnicus occidentalis Gray, Proc. Am. Acad. x. 45 
(1874). Cirsium occidentale Jepson, PI. W. Mid. Calif. 509 
(1901). 

Stout, 5 to 10 dm. high, white with a thick coating of cottony 
wool when young : leaves from sinuate-dentate to pinnatifid, not 
very prickly, glabrate above, canescent beneath: heads subglo- 
bose, on nearly naked peduncles: involucre 3 to 6 cm. high; its 
bracts straight and subulate-lanceolate, with slender spines, not 
widely spreading, densely festooned with cobwebby hairs : flowers 
red or purple : corolla-segments longer than the throat : anther- 
tips narrow and acuminate: pappus rather scanty. 

San Diego Co. (Sweetwater, Miss Eastwood; near San Diego. 
Cleveland) to Oregon ; most common toward the coast and on the 
islands but extending inland to the foothills of the San Bernar- 
dino, San Gabriel, and Sierra Liebre Mts. 

Var. Ootilteri (Harv. & Gray) Hall, comb. nov. Cirsium Conl- 
ttri Harv. & Gray, PI. Fendl. 110 (1849) ; Eaton, Bot. King 
Exped. 195 (1871) ; Jepson, PI. W. Mid. Calif. 508 (1901). Car- 
duus ventistus Greene, Proc. Phila. Acad, for 1892, 359 (1893). 

Herbage loosely lanate, rarely becoming green : involucre 3 to 
5 cm. high, arachnoid-woolly (glabrate in specimens from the 
North Coast Ranges) ; its bracts lanceolate, gradually narrowed 
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into a slender spine; the outer ones appressed at base, then 
spreading?, the tips either a^?ain incurved or straight or deflexed ; 
innermost bracts erect: flowers brif?ht crimson: corolla-lobes 
longer than the throat. — Zaca Mt., Santa Barbara Co,, Jun., 1902. 
Miss Eastwood; eastern base of Mt. Pinos, Ventura Co., Hall, 
no. 6693; inner Coast Ranges and Sierra Nevada Mts. to Nevada. 

Var. candidissimus (Greene) Hall, comb. nov. C. candidissi- 
mus Greene, Proc. Phila. Acad, for 1892, 359 (1893). Whole 
herbage almost snow-white with h close persistent tomentum : 
bracts of the involucre appressed at base, all but the innermost 
squarrose-spreading or recurved from the middle, festooned with 
cobwebby hairs : flowers crimson : corolla-segments longer than 
the throat, their tips somewhat dilated. — Near the coast at Santa 
Barbara, acc. to Greene; San Emigdio Canon and Tehaehapi. 
Kern Co., 1894, Miss Eastwood: plentiful in northeastern Cali- 
fornia. 

Typical C. occidentalis belongs to the Coastal Subarea ; the 
var. Coulteri to the mountains bordering on the hot interior val- 
leys and deserts ; var. cayididissimus is apparently a mere fonn of 
var. Coulteri, In traversing these areas all gradations from 
the species into its varieties are met with. Intermediate fonns 
between the type form and var. Coulteri are plentiful in the vicin- 
ity of Elizabeth Lake, Los Angeles Co. The bracts of var. can- 
didissimus seem much more rigid than those of var. Coulteri, but 
when the dense wool is removed this apparent difference vanish(*s. 

5. C. Calif omicus (Gray) Greene, Proc. Phila. Acad, for 
1892, 359 (1893). Cirsium Calif ornieum Gray, Pacif. R. Rept. 
iv. pt. 5, 112 (1857). Cnicus Calif ornieus Gray, Proc. Am. 
Acad. X. 45 (1874). Cardiius lilaeinus and C, neglect us Greene 
Bull. Calif. Acad. ii. 404 (1887). 

Stem tall and paniculately branching, often 15 to 25 dm. high. 
very leafy toward the base, the white wool more or less deciduous, 
leaves narrow, mostly 1 to 2 or 3 dm. long, from sinuately to 
deeply pinnatifid, moderately spinose: heads solitary on the long 
peduncles: involucre hemispheric, somewhat woolly, 2 to 3 cm. 
high; outer bracts with coriaceous base and lanceolate spreading 
but at lest incurved upper portion, the terminal prickle slender; 
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inner bracts straight, their herbaceous tips often crispate : corollas 
cream-color, white, or rarely purple; lobes shorter than the 
throat : anther-tips ovate-acuminate. 

Occasional in dry sandy soil : San Pedro Martir, Lower Cali- 
fornia, Brandegee ; Palm Springs, Colorado Desert; San Jacinto 
Mt., to 1600 m. alt. ; Reche Canon, near San Bernardino ; Santa 
Catalina Island ; Los Angeles ; O jai ; Elizabeth Lake ; Mt. Pinos ; 
thence north to Placer Co. 

Var. Bemardinus (Greeny) Parish, MS., comb. nov. C. Ber- 
nardinus Greene, Proc. Phila. Acad, for 1892, 361 (1893). Stem 
slender, not very tall : leaves narrow, rather sparsely spinose : 
heads globose vhen young, hemispheric in age: involucre only 
1 5 to 2 cm. high, sparsely tomentose, glabrate ; bracts appressed. 
somewhat iml)ricated, the outer minutely ciliate and with weak 
erect or spreading spines: corolla-lobes about equalling the throat. 
— Dry hillsides of Little Bear Valley, San Bernardino Mts., Par- 
Lsh, no. 1686 (type collection) ; vicinity of San Bernardino, Par- 
ish, no. 3680 ; near Pomona, May 11, 1897, Chandler; Palomar. 
Aug., 1898, Brandegee, and May, 1901, Jepson; Valley Center. 
McClaUhiv, no. 1159 ; thence to San Diego, various collectors. 
The prevailing thistle in the Coastal Subarea of San Diego Co. 

6. 0. Mohavensis Greene, Proc. Phila. Acad, for 1892, 361 
(1893). 

Somewhat stout, strict or moderately branched, 10 to 15 dm 
high: leaves from narrowly lanceolate to oblong in outline, the, 
lobes not overlapping, bearing numerous yellow spines, the mid- 
dle cauline decurrent on the stem for one-third their length or 
more and all except the very lowest manifestly decurrent : invo- 
lucre oblong, becoming hemispheric, 2 cm. high; its bracts ovate 
and fully equalled by their slender at length deflexed spines : cor- 
olla said to be reddish, the acute lobes equalling the throat : anth- 
er-tips attenuate-subulate: pappus of outer achenes scabrous, of 
the others plumose except at the tip. 

In alkaline meadows about springs in the Mohave De.sert. 
Rabbit Springs, Parish, no. 1834 (duplicate type) ; Warm Springs 
(Newberry), Parish, no. 1261; Providence Mts., May 26, 1905, 
Brandegee (in a robust, large-headed form) ; Cushenberry 
Springs, acc. to Parish. 
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C. OCHROCENTRUS (Gray) Greene is to be expected along our 
northeastern borders. It differs from C. Mohavensis in its pinna- 
tifid scarcely decurrent leaves. 

98. OTNARA L. 

Mostly robust herbs with alternate pinnatifid leaves and very 
large solitary globose heads. Involucre imbricated; its bracts 
broad, coriaceous, terminating in long spines (or spineless in the 
cultivated varieties). Receptacle fleshy, alveolate-fimbrillate 
Flowers all perfect. Corolla tubular, the segments narrow. 
Achenes obovate-oblong, 4-angIed, smooth. Pappus in several 
series ; its bristles connate at base and deciduous in a ring, plum- 
ose or those of marginal achenes smooth. An Old World genus, 
two species sparingly naturalized in California. 

Leaves and involucral bracts unarmed 1. C. Seolymua. 

Leaves and involucral bracts spinose 2. C. Cardunculus. 

1. C. Scol3rmu8 L., Sp. PI. 827 (1753). Artichoke. 

Stem fleshy, striate, corymbosely branched above : leaves very 
ample, bipinnatifid, the lobes acute but scarcely spinose, tomen- 
tose at least beneath : heads 6 cm. or more wide : outer bracts of 
the involucre with thickened obtuse or acute tips; the inner bracts 
with scarious tips: flowers blue. 

An occasional escape from gardens near Los Angeles, acc. to 
Abrams. 

2. 0. Cardunculus L., Sp. PI. 827 (1753). Cardoon. 

Perhaps only a cultural variety of C. Scolymus : leaf-lobes and 

involucral bracts short-spinose. 

A garden escape at San Bernardino and well established at 
Trujillo's Ranch, San Diego Co., both acc. to Parish.®® 

99. SILYBUM Vaill. 

Annual or biennial herbs with very ample prickly clasping 
leaves, these smooth and shining above and very conspicuously 
blotched with white along the veins. Heads very large, solitary 


^Eryth. vii. 97 (1899). 
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at the ends of the branches, homogamous. Bracts of the involucre 
broad, appressed, bearing an abruptly spreading spine which is 
broadly lanceolate or ovate and ciliate-prickly toward the base. 
Flowers purple. Corollas with filiform tube conspicuously dil- 
ated below the narrowly linear lobes. Pappus-bristles in several 
series, flattish, minutely barbellate. Two species, natives of the 
Mediterranean Region, one of them becoming naturalized in 
California. 

1. S. Marianum (L.) Gaertn., Pruct. ii. 378 (1791). Car- 
dmis Marianus L., Sp. PI. 823 (1753). Milk Thistle. 

Branching, 10 to 20 dm. high : lower leaves 5 dm. or more long 
and over 1 dm. wide, sinuate-pinnatifid, strongly undulate at the 
sinuses; upper leaves smaller, merely spinulose-toothed : heads 
2.5 to 5 cm. broad exclusive of the stout spreading or recurved 
spines, these often 3 cm. long. 

Sparingly introduced: Riverside; San Bernardino; Santa 
Catalina Island; Oak Knoll and El Monte, acc. to Davidson; 
coast of Ventura Co. 


100. CENTAUBEA L. Stab Thistle. 

Erect or diffuse usually rigid herbs with alternate leaves and 
medium-sized or large heads. Involucre ovoid or globose, the 
bracts imbricated and ending in a needle-like spine or in a 
fringed or toothed (rarely entire) appendage. Receptacle dense- 
ly bristly, the bristles persistent. Flowers all tubular, the mar- 
ginal much larger and neutral or the heads homogamous. Achenes 
somewhat compressed, mostly smooth, notched just above the 
base, indicating the oblique or lateral attachment. All our spe- 
cies naturalized from Europe. 

Flowers yellow: involucral bracts spinose. 

Plant erect, branching naostly aboTe the base: spines .5 to 1 cm. long 

1. C. Melitensxs, 

Plant diffuse, branching from the base: spines 1 or 2 cm. long 

2. C, aoUtiiialig, 

Flowers bine (varying to white or purple) : involucral bracts merely fim- 
briate 3. C. Cyanua. 
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1. 0. Melitensis L., Sp. PI. 917 (1753). TocAiiOTE. 

An erect commonly much branched annual, 3 to 8 dm. high, 
with a roughish indument, the srtems narrowly winged by the de- 
current leaves: basal leaves pinnatifid, the upper narrow and 
mostly entire: heads terminal and solitary, or 2 or 3 together: 
involucre 1 cm. high, its bracts rigid, the outer with palmatifld 
spine, the intermediate and inner ones with a rigid spine 5 to 10 
mm. long which is either simple or with divaricate short spines 
at base: flowers yellow: pappus-bristles in about 3 rows, the 
middle row long, the outer and inner very short. 

A common introduced weed in waste places and fields. 

2. 0. solstitialis L, Sp. PI 917 (1753). Yeua)w Star 
Thistle. 

Diffuse, branching from the base, 3 to 8 dm. high, from an 
annual root, cottony-pubescent: basal leaves pinnatifid; cauline 
leaves linear, entire, rather clo.sely ascending, decurrent on the 
stem as long narrow wings : heads all solitary at the ends of the 
branches, ovoid-globular: bracts much like the preceding except 
that the spines of the intermediate ones are mostly 1 to 2 cm. long 
and that the innermost bracts end in a small shining appendage : 
flowers bright yellow: outer pappus of short sqnamellae, inner 
pappus of copious slender bristles. 

Sparingly introduced at San Diego, acc. to Gray, but not 
found by recent collectors ; El Rosario, Lower California, Brande- 
gee; middle California. Native of Europe. 

3. 0. Oyanus L., Sp. PI. 911 (1753). Bluebottijs. 

An erect annual, 3 to 6 dm. high, lightly flocculent-tomentose 
when young: leaves linear, entire or the lower rarely dentate or 
pinnatifid: heads terminating naked peduncles: involucre 1.5 cm. 
high, fringed with a scarious fimbriate border : flowers deep blue ; 
marginal corollas much enlarged, ray-like: pappus-bristles un- 
equal. 

Los Angeles, Kevin, aec. to Parish,*^ as a garden escape. Na- 
tive of Europe. 


«> Bot. Oa*. zxxviii 4d2 (IMM). 
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Tribe 11. MUTI8IEAE. Mutisia Tribe. 

101. PEKEZIA La^. 

Perennial branching herbs. Involucre imbricated ; bracts 
dry, chartaceous or coriaceous. Receptacle flat, usually naked. 
Flowers never yellow. Style-branches flattened above, truncate 
Achenes elongated-oblong, terete, sometimes narrowed at apex but 
not beaked. Pappus of many capillary scabrous bristles. 

1. P. microcephala (DC.) Gray, PI. Wright, i. 127 (1852). 
Acourtia microcephala DC., Prodr. vii. 66 (1838). 

SomeAvhat stout, commonly 1 m. or more high, leafy : herbage 
scabrous-puberident and minutely glandular: leaves thin, 1 to 2 
dm. long by 3 to 8 cm. broad, oblong, mostly acute, sessile by a 
broad or clasping base, finely and closely denticulate : heads num- 
erous, in terminal oymose panicles, 10 to 15-tiowered: involucre 

7 to 9 mm. high; bracts oblong, abruptly acuminate or mucro- 
nate: corollas rose-color or whitish or pure white, bilabiate, the 
outer lip broad and 3-toothed, inner 2-lobed : pappus white, soft. 

Rather common in the chaparral belt of the Upper Sonoran 
Zone from Santa Rosa Island (Brandegce) and San Luis Obispo 
Co. (Templeton, Alfred Carling) to western San Diego Co. 

102. TRIXIS P. Browne. 

Ours a low desert shrub with medium-sized heads and yellow 
flowers. Involucre little if at all imbricated; the proper bracts 

8 to 12, equal and in a single series, or in two unequal series. 
Receptacle mostly pilose. Style-branches flattened above, trun- 
cate. Achenes slender, tapering to the summit or beaked, 5-cos- 
tate. Pappus soft, copious. 

1. T. aagustifolia latiuscula Gray, Syn. FI. i. pt. 2, 410 
(1884). T. suffruticosa Wats., Bot. Calif, ii. 459 (1880). 

An erect bushy shrub about 6 dm. high, leafy up to the heads : 
herbage minutely glandular-puberulent, perhaps sometimes glab- 
rate, said to be strongly scented with the odor of wormwood: 
leaves lanceolate, narrow at base, acute, entire or sparingly den- 
ticulate, usually 2 to 4 cm. long by 8 to 12 mm. broad: heads 
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cymose or solitary at the ends of short branchlets, leafy-bracted ; 
proper involucre about 15 mm. high, shorter than the flowers and 
pappus ; bracts about 10, linear, acute, traversed by a strong mid- 
rib which becomes thickened at base : flowers bright yellow, bila- 
biate, outer lip of the marginal ones 6 mm. long : achenes gland- 
ular. 

In stony or gravelly soil of the Lower Sonoran Zone from the 
Colorado Desert to Arizona and Mexico: West, Andreas, and 
Palm Canons, all near Palm Springs ; Whitewater ; Chuckawalla 
Wash ; San Felipe ; Mountain Spring Grade ; etc. 


Tribe 12. CICHORIEAE. Chicory Tribe. 

103. OICHORIUM L. 

Erect herbs, the leaves mostly near the base, those of the stiff 
branching stem reduced and bract-like. Receptacle without 
bracts. Bracts of the oblong involucre herbaceous, in 2 series; 
the outer somewhat spreading; the inner erect, the lower part 
half -enfolding the marginal achenes. Achenes 5-angIed, trun- 
cate, beakless. Pappus of 1 to 3 series of short blunt paleae. 

1. 0. Intybus L., Sp. PL 813 (1753). Chicory. 

Stem erect from a deep taproot, 6 to 12 dm. high: herbage 
more or less hispid : radical leaves runcinate-pinnatifid, spatulate 
in outline, narrowed to a petiole, 6 to 12 cm. or more long; upper 
leaves much smaller, lanceolate, with clasping base: heads in 
sessile clusters along the nearly naked branches : flowers blue or 
rarely white. 

A native of the Old World, adventive at San Diego, at Ber- 
nardino, ace. to Parish, near Los Angeles, acc. to Abrams, and to 
be expected elsewhere as a garden escape. ^ 

104. ATBIOHOSEBIS Gray. 

Glabrous desert annual with broad basal leaves and a tall 
solitary scape, cymosely brapched above. Involucre of about 15 
equal linear acute bracts and several small outer ones. Recep- 
tacle scrobiculate. Achenes oblong with corky-^thickened peri- 
carp. Pappus none. 
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1. A. plats^phylla Gray, Syn. PL i. pt. 2, 410 (1884). Malar 
cothrix plalypltylla Gray, Proc. Am, Acad. ix. 214 (1874). To- 
bacco-weed. 

Scape commonly 3 to 8 dm. high, obscurely striate, white and 
shining, ending above in a diffuse cymose panicle : radical leaves 
obovate, obtuse, sessile, 5 to 10 cm. long, 2.5 to 4 cm. broad, spin- 
ulose-denticulate ; cauline leaves reduced to minute scale-like 
bracts of the inflorescence : involucre 6 mm. high ; its bracts with 
scarious margins: ligules about 1 cm. long, quadrate or oblong, 
sharply 5-toothed at the truncate apex, white: achenes white, 4 
mm. long, somewhat pubescent, the truncate apex with no trace 
of a border ; ribs corky-thickened at maturity, 5 of them usually 
more so than the others, rendering the achene obtusely 5-angled. 

A winter and spring annual, its period of flowering depend- 
ing upon the rains, confined to gravelly mesas and washes in the 
Lower Sonoran Zone of the Desert Area. Quite common on the 
Colorado Desert, from Mecca east, and on the southern Mohave 
Desert, from the Ord Mts. east, Hall, nos. 5834, 5854, 6033, 6084. 
6126, 6246, 6814; Funeral and Grapevine Mts., Inyo Co., Coville 
& Funston, nos. 576, 975 ; east to Arizona and Utah. 

105. mCROSERIS Don. 

Herbaceous plants, mostly acaulescent or short-stemmed, 
glabrous or slightly puberulent. Leaves chiefly in a basal tuft, 
pinnatifid with mostly linear and often falcate lobes, or entire 
in the same species. Peduncles one-headed. Main bracts of the 
involucre nearly equal but with short outer ones at base or un- 
equal and loosely imbricated. Ligules short, yellow, inconspic- 
uous in dried specimens. Achenes slender-fusiform, or turbin- 
ate, or cylindric, ribbed^ mostly truncate. Pappus-paleae 5 to 10 
each with a more or less elongated scabrous or short-plumose awn. 

Our first three species fall into the section Eumicroseris ( Calais 
§ Eucalais DC.) ; the fourth and fifth into the section Uropappus 
(Calais! Calocalais DC.) ; the last into the section Scorzonella. 
These sections are treated by some authors as distinct genera, but 
they are very similar in general appearance and it is difficult to 
find constant technical characters of importance on which to 
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separate them. Uropappus is disting:uished from Eumicroseris 
by its erect heads on more or less swollen peduncles and by its 
pappus-paleae being cleft at the tip. Scorzonella has the nodding 
heads (in anthesis) of Eumicroseris and paleae either entire, as 
in that section, or cleft, as in Uropappus, but is best marked by 
its enduring root, imbricated involucre, and long ligules. The 
achenes have swollen tubercle-like bases only in Eumicroseris. 
The pappus-paleae are usually 5 in Eumicroseris, but 10 in its 
type species; always 5 in Uropappus; usually 10 but occasionally 

5 in Scorzonella. 

A. — Annuals: pappus-paleae mostly short, abruptly or graduaUy passing 

into a slender awn: heads nodding in the bud; peduncles not en- 
larged at summit. (§ Eumicroseris.) 

Paleae reduced to a triangular base or obsolete 1. M, elegana. 

Paleae conspicuous, 2 mm. or more long. 

Awns longer than the paleae 2. M. Doughmi 

Awns much shorter than the ovate paleae 3. M. platycarpha. 

B. ^Annuals: pappus-paleae elongated* flat, cleft at tip; the awn pro- 

ceeding from the cleft: heads erect and peduncles enlarged at 
summit. ($ Uropappus.) 

Aehenes attenuate to a beak : pappus clear white or brownish 

4. M. linearifolia, 

Achenes truncate : pappus dull brown or sordid 5. M. Lindleyi. 

0.~Perennial with fusiform taproot. (8 ScorzoneUa.) 

Involucre imbricated: ligules elongated: pappus‘}>aleae 10 ... 6 , M. montana. 

1. M. elegans (Jreene, in Gray, Syn. FI. i. pt. 2, 419 (1884). 
Scape slender, often decumbent at base, a few cm. to 1 or even 
3 dm. high ; leaves variable : involucre 6 to 8 mm. high : achenes 2 
to 2.5 mm. long, gradually tapering from the broad truncate sum- 
mit to the base: pappus brown or rufescent; the paleae ovate- 
deltoid, 1 mm. or less long ; the slender awn about 4 mm. long. 
San Diego, Brandcget,, distr. Baker, PI. Pacif. Coast, Sperm. 

6 Ferns, no. 820 (indicated by Dr. Greene as a new species) ; 
Santa Monica, 1891, Hasse (in Hb. Davidson, labeled M. aphan^ 
tocarpha tenella, but certainly M. elegam) ; Santa Cruz Island, 
Apr., 1888, Bravdegee; San Miguel Island, 1903, Beck; middle 
California. 
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2, M. Douglasii (DC.) Gray, Proc. Am. Acad. ix. 209 (1874). 
Calais Douglasii DC., Prodr. vii. 85 (1838). C, cyclocarpha 
Gray, Pacif. R. Kept. iv. 113, t. 18 (1857). Microseris proximo 
Greene, Pitt. v. 8 (1902). 

Scape usually 1.5 to 4 dm. high : leaves in the rosulate radical 
cluster many, pinnatifid: involucres broadly ovoid, or in age 
hemispheric, 1 to 1.5 cm. high : achenes oblong-turbinate, thickish. 
contracted under the summit, about 5 mm. long, the outermost 
usiially white-villous : paleae of the pappus glabrous, or villous 
externally, ovate to orbicular, the margins incurved, 3 or 4 mm. 
long, imbricated or convolutely overlapping, abruptly contracted 
into awns of about twice their length. 

A species chiefly of western middle California but collected in 
meadows at Elizabeth Lake, Los Angeles Co., by Parish, no. 1902. 
and also reported from this locality by Davidson; Bimini Baths, 
near Ijos Angeles, Miss Eastwood, no. 93 ; north slope of the Santa 
Monica Mts., acc. to Abrams (under M, cyclocarpha) ; Santa Inez 
Mts., Bra7idcg(c. It belongs to the Upper Sonoran Zone. 

3. M. platycarpha Gray, Proc. Am. Acad. ix. 210 (1874). 
Calais platycarpha Gray, Pacif. R. Rept. iv. 113 (1857). Micro- 
series hreviseia Greene, Pitt. v. 8 (1902). 

Scai>ose peduncles 2 dm. or less high, several to numerous 
from the dense rosette of oblong entire or pinnatifid radical 
leaves: involucre about 1 cm. high, subcylindric when young, be- 
coming obovoid or broadly turbinate as the achenes mature ; its 
outer bracts minute, ovate ; principal bracts oblong, merely acute : 
achenes 4 or 5 mm. long, more or less narrowed at base, scabrous 
on the prominent ribs and sometimes also pubescent or even vil- 
lous, especially the outer: pappus-paleae dull white to smoky or 
almost black, more or less pubescent, broadly ovate, with incurved 
margins, convolutely overlapping, about as long as the achene, the 
awn much shorter. 

Abundant on the mesas of western San Diego Co. and north- 
ern Lower California in the Upper Sonoran Zone. 

Var. Parishii (Greene) Hall, comb, nov, M. Parishii Greene, 
Bull. Calif. Acad. ii. 46 (1886). Achenes slender: pappus-paleae 
lanceolate, 6 mm. long, attenuate into an awn 2 to 4 mm. long. — 
With the species. In the type of the variety (Parish, no. 955, 
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preserved at the Herbarium of the California Academy) the 
achenes are narrowed at the base and some of the pappus-paleae 
are brown, others smoky, at least those of the outer achenes con- 
spicuously scabrous. 

The variations in pappus and in achenial characters — color, 
shape, pubescence, relative length of parts — ^are so numerous that 
any attempt to characterize and name the different forms of this 
species would, if logically carried out, result practically in the 
naming of individual specimens. A number of forms now at 
hand are fully as distinct as many of those recently segregated 
as species and the number could undoubtedly be greatly extended 
by careful collection in western San Diego County. 

4. M. linearifolia (DC ) Schultz Bip., Pollichia xii -xxiv. 308 
(1866); Gray, Proc. Am. Acad. ix. 211 (1874). Calais lineari- 
folia DC , Prodr. vii. 85 (1838). Uropappus linearifoliiis Nutt., 
Trans. Am. Philos. Soc. ser. 2, vii. 425 (1841) Calais macro- 
chaeta Gray, PI. Fendl. 112 (1849). Microserts maerochaeta 
Schultz Bip., 1. c. 309; Gray, Proc. Am. Acad. ix. 211 (1874) 
JI/. anomala Wats, Proc. Am. Acad. xxii. 475 (1887), and xxiv 
84 (1889). 

Plant 1 to 4 or even 6 dm. high; stems or peduncles often sev- 
eral from the base, erect, the peduncle in robust plants thickened 
01 fistulous under the oblong head: leaves linear (8 to 15 cm 
long, 1 to 5 mm. wide) and with 2 or 3 to several pairs of more 
or less remote salient lobes or entire: achenes attenuate above 
into a beak, usually black; pappus deciduous, from silvery white 
to sordid, 12 to 15 mm. long, including the very delicate awn, this 
about one-half the length of the deeply notched palea. 

Common throughout Southern California except on the higher 
mountains ; north to British Columbia and east to New Mexico ; 
ranging from the Lower Sonoran well into the Transition Zone 

Mr. T. S. Brandegee®* has pointed out that in this and related 
species the awns of the pappus develope much earlier than the 
paleae, attaining their full length by the time the flower opens ; 
while the paleae, then many times shorter, increase in length un- 
til the seed is mature, at which time they equal or exceed the 


«2Zoe i. 126 (1890). 
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awns. Since M. machrochaeta, as originally described, differs 
from M. linearifolia only in its shorter paleae, it is thus seen to 
be but the immature state of this species. 

5. M. Lindleyi (DC.) Gray, Proc. Am. Acad. ix. 210 (1874). 
Calais Lindleyi DC., Prodr. vii. 58 (1838). Uropappus Lindleyi^ 
Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 425 (1841). Calais 
Farryi Gray, Pacif. R. Rept. iv. 112 (1857). Microseris Parryi 
Gray, Proc. Am. Acad. ix. 209 (1874). Calais pluriseta Greene, 
Pitt. i. 30 (1887) (!). 

Stem short or scarcely any, but the stout naked scapes or 
scape-like peduncles usually 2 to 5 dm. high, scarcely thickened 
under the head: herbage glabrous, or furfuraceous-puberulent 
when young: leaves as in M. linearifolia, but rather broader: 
achenes commonly reddish-brown to gray, slightly narrowed to- 
ward the truncate summit; pappus dull brown or sordid, per- 
sistent, at maturity 12 to 15 or 18 mm. long including the awn, 
this arising from a shallow notch and but little shorter than the 
mature palea. 

On the plains and in the foothills ranging into the Transition 
Zone, from middle California to San Diego and on the islands; 
not so common as M. linearifolia and not reported from the Desert 
Area. 

M. Parryi was based on immature specimens in which the 
paleae are exceeded by the awns and, as suggested by Mr. T. S. 
Brandegee,^^ is probably only an early stage of M. Lindleyi. In 
the absence of specific characters on which to separate it, this 
species may well be suppressed, as is likewise the case of a number 
of others in this genus which would never have received names if 
their characterization had been deferred until complete and ma- 
ture specimens were at hand. 

Var. Olevelajidi (Greene) Hall, comb. nov. Calais Clevelandi 
Greene, Bull. Calif. Acad. ii. 153 (1886). C. Parryi Greene, 1. c. 
49; not Microseris Parryi Gray. Uropappus Clevelandi Greene, 
Eryth. 1. 136 (1893). Z7. Lindleyi Clevelandi Jepson, PI, W. 

Mid. Calif. 494 (1901). Scapes slender, not at all fistulous- 
thickened: achenes not narrowed toward the summit: awn less 
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than half as long: as the palea. — San Diego, Cleveland, acc. to 
Greene; plains near Colton, San Bernardino Co,, Parish, no. 
2150; vicinity of Riverside, Hall, no. 3824; middle California 
Specimens collected at San Diego, 1898, by Pnrpus, are interme- 
diate between M. Lmdleyi and var. Clevelandi, being moderately 
slender and with the pappus-awns slightly exceeding one-half the 
length of the palea. 

6. BSL montana (Greene) Hall, comb. nov. Scorzonella mon- 
tana (Jreene, Bull Calif. Acad. ii. 53 (1886). 

Plant stout, often 4 or 5 dm. high, the stems somewhat leafy 
and usually several or numerous from the perpendicular fusiform 
perennial taproot ; leaves elongated-lanceolate (2 dm. or less long) 
laciniate ; involucre hemispheric, becoming 2 cm. high ; its outer 
bracts ovate, the inner oblong, all with slenderly acuminate often 
lecurved tips: achenes columnar, truncate, 8 to 10 mm. long 
either glabrous or minutely scabrous on the ribs : pappus-paleae 
10, linear-lanceolate, the tips acute or narrowly truncate, entire 
or slightly notched, 7 mm. long, about equalled by the rigidly 
short-plumose awn. 

Moist places in the Tipper Sonoran Zone, not common: Te- 
hachapi, Jun., 1884, and May, 1905, Mrs. Brandegee ; hillsides 
at Elizabeth Lake, Jun., 1887, Parish; Crane Lake, Antelope 
Valley, May 6, 1895, Davidson; gi’own at Berkeley from seed 
gathered in Kern Co., by N. C. Wilson. The type specimens are 
among those saved from the San Francisco fire by Miss Eastwood 

106. BHAGADIOLUS Tourn. 

Herbaceous annuals branching from the base, with either 
glabrous or hispid ulous herbage. Basal leaves coarsely dentate 
or pinnatifid, the cauline often entire. Involucre of 1 series of 
equal narrow bracts which in age become indurated and concave 
enfolding the marginal achenes, and often an additional outer 
series of short linear bracts. Ligules short, yellow. Achenes 
narrow, terete or the outer subeompressed, 5 to lO-costate, the 
summit truncate to attenuate or beaked, the outer Ones incurved, 
the inner ones straight. Pappus of marginal achenes a single 
series of short denticulate paleae; of central achenes a similar 
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series of paleae alternating with stout bristles which are palea- 
ceous-dilated at base. 

1. R. Hedypnois AIL, FI. Pedem. i. 226 (1785) ; not R, He- 
dy pnois P. & M., Ind. Sem. Hort. Petrop. iv. 46 (1835-46). 
Hedypnois polymorpha DC., Prodr. vii. 81 (1838). H. Cretico 
Cav., Ic. i. t. 43; not Willd. Oarhadiolus Hedypnois Jaub. & 
Spach, Illustr. iii. 120 (1842-57). 

Coarse herb, .5 to 2 dm. or more high, with several to numer- 
ous widely spreading branches: herbage green, short-hispid: 
lower leaves oblaneeolate, sessile, 3 to 6 cm. long, coarsely toothed ; 
cauline leaves few, linear or lanceolate, acute, mostly entire: 
heads solitary, on long peduncles which are more or less thick- 
ened above: involucre 8 or 10 mm. high: principal bracts 10 to 
15, becoming firm and linear in age, then incurved and embracing 
the marginal aehenes : achenes terete, truncate, hispidulous on the 
nerves. 

San Diego (near the Ostrich farm), Jun., 1906, Mrs. Bran- 
degee; Mariposa Co., May, 1895, Congdon; Sonoma Co., Apr.. 
1900, acc. to Miss Eastwood, who states that the plants are some- 
times 6 to 9 dm. high;®* Texas, acc. to Watson.®® Introduced 
from the Mediterranean Region. 

107. ANISOCOBIA Gray. 

Scapes several from a strong taproot, each bearing a single 
rather large yellow-flowered head. Leaves all in a basal tuft. 
Involucre cylindric, the inner bracts linear and acute, the outer 
successively shorter and very obtuse, the outermost reduced to 
orbicular scales, all with green midrib and broad scarious mar- 
gins. Receptacle fiat, its scarious bracts linear. Achenes oblong 
or somewhat turbinate, truncate, crowned with a narrow^ entire 
border, 10 to 15-nerved, pubescent. Pappus bright white, of 10 
to 12 plumose bristles in two series (the outer sometimes naked). 

1. A. acaulis Gray, Host. Joum. Nat. Hist. v. Ill (1845). 
Pterostephanus runcinaius Kell., Proc. Calif. Acad. iii. 20, f. 4 
(1863). 

04Zoe V. 34 (1900). 

w Proc. Am. Acad, xviii. 110 (1883). 
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Herbage glabrous except for the more or less persistent to- 
mentum of the foliage : peduncles 3 dm. or less long, either erect 
cr decumbent and radiating from the tuft of pinnately lobed 
radical leaves: involucre 2 or 3 cm. high when fully mature; its 
bracts inclined to be edged with red toward their tips and the 
exposed portion spotted with reddish dots. 

In dry sandy soil of the Desert Area and the surrounding 
ranges from San Jacinto Mt., Rock Creek, and Mt. Pinos north ; 
also as a waif at San Bernardino, Parish. Although most com- 
mon in the Lower Sonoran Zone, this species ranges well up into 
the Transition, reaching an altitude of 2450 m. on warm south 
slopes in the San Antonio Mts. 


108. HYPOCHOEBIS L. 

Stems naked, commonly branched and bearing several long- 
peduncled heads. Leaves in a radical cluster or rosette. Flowers 
yellow. Involucre eampanulate or cylindric, its bracts rather 
few, lanceolate, imbricated, appressed, the outer ones successively 
shorter. Receptacle flat, its scarions chaffy bracts thin and nar- 
row. Achenes upwardly scabrous, the body 10-ribbed, narrowly 
oblong or fusiform, tapering upward into a slender beak, or the 
outermost truncate. Some of the outer pappus-bristles often 
short and not at all plumose. 

Herbage pubescent: achenes all beaked 1. JET. radicata. 

Herbage glabrous : outermost achenes truncate, inner ones beaked 

2. E, glabra. 


1. H. radicata L., Sp. PI. 810 (1753). Gosmoke. 

Stems 5 to 20 dm. high, several from a fleshy perennial root, 
usually branching and bearing several peduncled heads; leaves 
hispid with spreading hairs, pinnatifid below the large terminal 
lobe into oblong obtuse lobes: rays longer than the involucre, 
which is disposed to twist slightly after anthesis; achenes all 
beaked. 

R^orted by McClatehie as being introduced at Pasadena ; 
streets of Redlands, Jun., 1907, Oreata. 
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2. H. glabra L., Sp. PL 810 (1753). 

Scapes several, erect from a straight annual taproot, 1 to 5 
dm. high : herbage glabrous : leaves broadest above, denticulate to 
broadly toothed or saliently lobed: ligules scarcely longer than 
the involucre : outermost achenes truncate at summit, the others 
all beaked. 

A naturalized weed: Pasadena, Orani; abundant on low hills 
back of Santa Barbara, 1907, Hall, no. 7738; sandhills near 
Santa Maria, 1906, Miss Eastwood, no. 366; Paso Robles, Cobb; 
Santa Cruz Island, acc. to Greene®® ; and northward. 


109. STEPHANOMEBIA Nutt. 

Tall and rather slender herbs, the stems either strict or panic- 
idately branched. Upper leaves reduced to herbaceous bracts. 
Heads small, 3 to 20-flowered. Flowers pink or flesh-color, open 
in the early morning, the ligules all equal. Involucre cylindric 
or rarely campanulate. Receptacle flat. Achenes oblong, short- 
linear or somewhat turbinate, strongly angled, glabrous, often 
rugose, truncate at each end, the broad base hollowed at the 
insertion. Pappus-bristles white or sordid, more or less plumose. 

Receptacle deeply pitted, hirsute: involucre imbricated: root perennial: 

young herbage woolly 1. 5. cichortacea. 

Receptacle naked: involucre not imbricated but calyculate at base with 
minute bracts, rarely one or two intermediate bracts. 

Involucre 10 to 14-flowered, 12 mm. or more high: perennial with 

sharply lobed upper leaves 2. S, Parry i. 

Involucre 3 to 6 (or 9) -Sewered, less than 12 mm. high. 

Perennials. 

Stems herbaceous, erect and very slender 3. S, tenuifolia. 

Stems woody below, spreading and nearly leafless above. 

Branches rigid, mostly divaricate 4. S, runcinata. 

Branches very slender, flexuous, ascending 5. 8, myrioclada. 

Annuals and biennials. 

Pappus plumose almost throughout, the base scarcely thickened. 

Herbage glabrous 6 . 8. virgata. 

Herbage white- tomentose when young 7. 8, tomentosa. 

Pappus plumose only above; the naked base thickened or pal- 
eaceous, often toothed or giving off short secondary 
bristles 8 . 8. exigua. 


«6Bull. CaUf. Acad. ii. 405 (1887). 
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1. S. cichoriacea Gray, Proc. Am. Acad. vi. 552 (1865). Pti- 
loria cichoriacca Greene, Pitt. ii. 133 (1890). 

Root strong and woody, perennial : stems virgate, erect, stout, 
the whole i)lant 4 to 12 dm. high: herbage woolly when young, 
sometimes densely so, but early glabrate : leaves oblong or lanceo- 
late, acute, narrowed to the sessile base, remotely and saliently 
toothed or some quite entire, the largest 2 dm. or more long and 
1 to 3 cm. wide : heads on short scaly-bracteate peduncles along 
the stems, about 12-flowered: involucre 12 to 15 mm. high; the 
outer bracts imbricated in 2 or 3 series: receptacle with hirsute 
alveoli: achenes smooth, faintly 5-angled: pappus sordid, the 
12 to 20 bristles plumose for their whole length. 

Rocky slopes and caiions in the foothills (Upper Sonoran 
Zone) from Tejon Pass and the Santa Barbara Islands to the 
San Gabriel and San Bernardino Mts. 

2. S. Parryi Gray, Proc. Am. Acad. xix. 61 (1883). Ptiloria 
Parryi Coville, Conlr. XT. S. Nat. Herb. iv. 144 (1893). 

Plant 6 dm. or less high, from a perennial root : stem widely 
branched throughout : leaves thickish, runciiiate-pinnatifid ; those 
near the heads small, somewhat spinulose-lobed : involucre 10 to 
14-flowered: achenes smooth and even, with slender ribs: pappus- 
bristles thickened, often united in twos or threes at the naked 
base, sordid. 

A species of the Mohave Desert (Lower Sonoran Zone), and 
eastward to Utah: Alpine, Los Angeles Co., Parish, no. 1961; 
Rock Creek, acc. to Davidson ; Mohave, Mrs. Curran; near Victor- 
ville, Hally no. 6207 ; Rabbit Springs, Parish, no. 1835; Panamint 
Mts., Coville cf- Funston, no. 755; Owens Valley, Hall dr Chandler 
no. 7294. 

3. S. tenuifolia (Torr.) Hall, comb. nov. Prenanthesf tenuU 
folia Torr., Ann. Lyc. N. Y. ii. 210 (1828). Ptiloria tenuifolia 
Raf., Atl. Journ. 145 (1832). Lygodesmia minor Hook., FI. Bor. 
Am. i. 295, t. 103 f. A (1833). Stephanomeria minor Nutt. 
Trans. Am. Philos. Soc. ser. 2, vii. 427 (1841). 

Stems herbaceous, from a perennial root, erect, with numerous 
ascending slender branches, the whole plant 1 to 5 dm. high : her- 
bage pale, glabrous: leaves commonly erect, slender and almost 
grass-like, even the rameal mostly 2 to 5 cm. long; the early 
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lower ones more or less runcinate : heads terminal : involucre 8 to 
10 mm, high, usually of 5 principal bracts and 5-flowered: 
achenes striate : pappus-bristles 15 to 25, white or sordid, plumose 
throughout. 

A species of the Sierra Nevada Mts^ and northward ; reported 
from the mouth of Mill Creek Canon, San Bernardino Mts., by 
Parish, no. 4577 ; not seen by me. 

4. S. roncinata Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 427 
(1841). 

Stems woody at base, rigidly and intricately much branched, 
the nearly leafless branches divaricate or slightly ascending, 
forming rounded bushy plants 4 to 6 dm. high: herbage pale, 
glabrous: lower leaves runcinate; upper leaves linear-subulate. 
5 cm. or less long, many reduced to scales : heads solitary, on short 
peduncles scattered along the branches or terminating short 
geniculate branchlets: involucre 8 to 10 mm. high, commonly of 5 
principal bracts and as many or more short calyculate ones: 
flowers 3 to 5 : achenes narrowly oblong, striate : pappus-bristles 
12 to 25, sordid, plumose to near the base. 

Lower Sonoran Zone of the Mohave and Colorado deserts from 
Antelope Valley, Palm Springs, and San Felipe east and north ; 
also in Lower California; nowhere abundant. Nuttall’s speci- 
men came from “Big Sandy Creek, a rivulet of the Colorado. 
Rafinesque’s Ptiloria pauci flora, of the Great Plains and Rocky 
Mts., is probably a different species. 

Mr. L. H. Henderson®^ has referred specimens from White- 
water, San Bernardino Co., Parish, no. 3228, as represented in 
the Gray Herbarium, to S. lygodesmoides M. E. Jones. The speci- 
men in Herb. Parish under this number is easily referable to 

runcinata and differs from the description of 8 , lygodesmoides 
in its divaricate branches, in the involucre (8 mm. high) of 5 
principal bracts, and in the pappus, which is plumose two-thirds 
the way down. 

Ptiloria divaricata Greene, Eryth. i. 224 (1893) is doubt- 
fully distinct from 8 , runcinata. In plants grown at Berkeley 
from seed gathered by N. C. Wilson, presumably with the type 

oTBuU. Torr. Club xrni, 349 (1900). 



258 University of California Puhlications in Botany. IVol. 8 

specimens, near Caliente, Kem Co., the pappus-bristles are dis- 
tinct to the base. 

5. 8. myrioclada Eat., Bot. King Exped. 198, t. 20, figs. 1 to 
4 (1871). 

Branches ascending, very slender: rameal leaves all reduced 
to scales 1 cm. or less long : heads sometimes only 3 or 4-flowered 
and involucral bracts reduced to 3 or 4: otherwise as in S. run- 
anata, of which it is probably only a form. 

Piute Creek, eastern San Bernardino Co. or western Nevada, 
Jun. 5, 1893, N. C. Wilson; Yosemite Valley, 1893, J, B. Lem- 
berf; first collected in Nevada by Watson, acc. to Eaton. 

6. 8. virgata Benth., Bot. Sulph. 32 (1844). Ptiloria virgata 
Greene, Pitt. ii. 130 (1890). 

Stems rigid, virgate or with usually virgate branches, some- 
times widely and paniculately branched, 3 to 20 or even 40 dm. 
high: herbage usually glabrous: low^er leaves oblong or spatu- 
late, often sinuate or pinnatifid; upper leaves linear, small and 
entire: heads subsessile along the naked branches, mostly 4 to 
16-flowered : involucre 7 ram. high : ligules reddish-purple on the 
back, lighter on the upper surface, sometimes clear white : achenes 
subclavate or oblong, longitudinally ribbed, the intervening spaces 
more or less rugose and traversed by a deep narrow groove: 
I appus clear white, plumose almost throughout, fragile but the 
base commonly persistent. 

On the plains and in the foothills, very common throughout 
the Upper Sonoran Zone in Southern California, including the 
islands; north to Oregon, east to Utah. Jul.-Sept. This species 
attains its greatest development at San Diego, where there is also 
a puberulent form. Here the flowers are commonly 14 to 16, not 
rarely 20 to 22 in a head. 

Var. pleurocarpa (Greene) Hall, comb. nov. Ptiloria pleufo- 
carpa Greene, Pitt. ii. 131 (1890). Achenes light-colored, ^ 
spaces between the ribs either plane or rugose but not grooved: 
pappus deciduous. — With the species on Mt. San Jacinto, at 
Riverside, Pomona, Cucamonga, Santa Monica, and north. In 
some plants, otherwise typical 8. virgata, the pappus is decid- 
uous ; on others both light and dark-colored achenes may be found. 
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Hence only one constant character remains to separate the va- 
riety from 8 . virgata and even this — ^the absence of the intercostal 
groove — is apparently somewhat variable. 

7. S. tomentosa Greene, Bull. Calif. Acad. ii. 152 (1886). 
Ptiloria tomentosa Greene, Pitt. ii. 131 (1890). 

Stout, erect, 7 dm. or more high, from an annual or biennial 
(?) root: stem simple below, paniculately branched above: her- 
bage white-tomentose when young, glabrate at least above : leaves 
spatulate or lanceolate, sinuate-dentate or the lower runcinate- 
pinnatifid, 7 cm. and less long : heads subsessile along the virgate 
branches, **5 to 8-flowered^’: involucre 6 mm. high; its principal 
bracts equal, the outer calyculate ones minute: achenes 5-angled 
nigose-tuberculate between the angles : pappus of numerous white 
bristles, plumose to the base, deciduous. 

Central parts of Santa Cruz Island, Jul.-Aug., 1886, Greene 
who only has collected it. 

8. S, esdgua Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 428 
(1841). 8. coronana Greene, Bull. Calif. Acad. i. 194 (1885) 
Ptilona exigna Greene, Pitt. ii. 132 (1890). 

Plant 2 to 6 dm. high: stem with numerous ascending or 
spreading branches, glabrous below, often minutely glandular- 
pubescent above: lower leaves narrowly oblong, remotely lobed, 
auriculate-clasping, the upper cauline small and bract-like : heads 
scattered or somewhat paniculate, numerous: ligules at first rose- 
color, soon turning sordid-yellow: involucre 6 or 7 mm. high, of 
about 5 principal bracts, mostly 5-flowered: ligules 5 mm. long: 
achenes linear-oblong, 5-angled, with a double row of tubercles 
between the angles: principal pappus-bristles 8 to 18, plumose 
above, naked on the lower third, commonly united into 4 or 5 
clusters by their thickened bases which are sometimes setulose 
or lacerate or some of the setae may split entirely away from the 
central portion and form a row of short secondary bristles. 

A species chiefly of the Desert Area and eastward but ex- 
tending to Redlands and to Monterey Co. and reaching the coast 
in San Diego Co. The form with a secondary pappus of short 
scabrous bristles formed by the splitting off of setae from the 
principal ones comes from Riverside, Redlands, etc. Specimens 
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fix)!!! near Los Angeles also seem to belong here, as do others 
from Soledad Canon. 8, coronaria is the form in which the 
I*appus-bristles are deciduous above the paleaceous base, leaving 
a crown of setose scales. The common form in southwestern San 
Diego Co. is intricately branched, the tNvigs very slender, the 
herbage conspicuously glandular, and the pappus that of the 
8 coronaria form. It apparently grades into typical 8, exigua 
as regards all of these characters. 

Var. pentachaeta (Eat.) Hall, comb. nov. 8. pentachaeta 
Eat., Bot. King Exped. 199, t. 20, ff. 8, 9, 10 (1871). Piiloria 
pentachaeta Greene, Pitt. ii. 133 (1890). Stem less branched, the 
branches ascending : herbage pale : pappus of only 5 or sometimes 
7 bristles, all distinct to the base which is slightly dilated and 
commonly with a few minute teeth, plumose only on the upper 
half. — San Felipe, San Diego Co., Parish; Pacoima, San Fer- 
nando Valley, Barber, no. 184 (with secondary pappus of short 
bristles) ; Watermans, Mohave Desert, Mrs, Curran; northward 
into Inyo Co.; eastward to Arizona and Nevada. Differs from 
the species chiefly in the less plumose pappus-bristles and in the 
number of these, but this latter character inconstant. 

S. ScHOTTii Gray, Bot. Calif, i. 427 (1876), has been found 
only on the Gila Eiver, Arizona, but is to be expected along our 
eastern borders. Similar to 8. exigua but pappus of 5 or 6 linear- 
lanceolate and blunt rigid scales or scariously margined awns, 
naked below and sparingly barbellate-plumose towards the sum- 
njit ; achenes minutely scabrous between the smooth angles. 

S. ELATA Nutt., PI. Gamb. 173 (1847), said to be a blue- 
flowered plant with narrowly linear leaves, a resinous herbage, 
and plumose white pappus, collected long ago at Santa Barbara, 
has not been since seen. 

Cheatadelpha Wheeleri Gray, Proc. Am. Acad. ix. 218 
(1874) ; Rothrock, in Wheeler Kept. 182, t. 15 (1878). Similar 
to Stephanomeria, with which it is probably congeneric: invo- 
lucre of 5 principal bracts and some minute calyculate ones, about 
12 mm. high : achenes short-linear, 5-angled, very smooth : pappus 
or 5 rigid upwardly tapering awns which bear on each side to* 
ward the base 3 to 7 rather shorter and slender rigid bristles* — 
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Western Nevada, Wheeler, and near Pyramid Lake, Nevada, 
Lemmon, both. acc. to Gray ; Wadsworth, Nevada, Miss Stokes; 
Gold Mt., Nevada, Purpus, no. 5953 ; Candelaria, Nevada, Shock- 
Icy, no. 567 ; Eastern Oregon, Cusick, no. 2019. 

110. RAPINESQUIA Nutt, 

Stout and sometimes fistulous glabrous branching annuals. 
Leaves toothed or pinnatifid. Panicle more or less cymosely 
branching. Heads 15 to 30-flowered. Involucre in anthesis 
ccnical-cylindraceous. Flowers white, the outer ligules more or 
less tinged with rose-color; ligules unequal. Receptacle flat, 
naked. Achenes terete, with a few obscure ribs, excavated at the 
insertion but with callous thickening. Pappus-bristles capillary, 
10 to 15, long-plumose from the base to near the tip. 

Pappus dull white : achenes with very slender beak 1. R. Calif ormca. 

Pappus bright white : achenes with very stout beak 2. B. Neo-Mextcana. 

1. B. Oalifomica Nutt., Trans. Am. Philos. Soc. ser. 2, vii 
429 (1841). Ncmoseris Californua Greene, Pitt. ii. 193 (1891), 

Robust, branching above, 3 to 25 dm. high; leaves oblong in 
outline, pinnatifid to denticulate or almost entire, sessile and 
auriculate-clasping or the lowermost narrowed to a winged petiole. 
15 cm. less or long; those of the inflorescence much reduced and 
often spinulose-toothed and angular; involucre 16 to 18 mm. high, 
of 11 to 15 (or even 22) linear or lanceolate-acuminate main 
bracts with some loose subulate ones at base ; ligules short, white ; 
beak of achene as long as the body ; pappus dull white. 

Beneath foothill shrubs almost throughout the state ; also re- 
ported from Oregon and Arizona. Very common in the Upper 
Sonoran Zone ; only casual in the Lower Sonoran. 

2. E. Neo-Mexicana Gray, PL Wright, ii. 103 (1853). Nem- 
oseris Neo-Mexicana Greene, Pitt. ii. 193 (1891). 

Plant 2 to 6 dm. high ; the stem rather weak, branching ; lower 
leaves oblong or oblanceolate in outline, from toothed to saliently 
lobed; the lower cauline narrower and runcinately parted into 
linear lobes ; the uppermost reduced to minute usually spinulose 
bracts ; all but the lowest with auriculate-clasping base ; involucre 
narrow, in fruit about 20 (18 to 25) mm, high, of 8 to 10 main 
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bracts and some loose subulate ones at base : ligules white, veined 
externally with rose-purple, 15 mm. or more long: beak of the 
achene very stout, tapering from the base : pappus clear white. 

Common among shrubs in the Lower Sonoran Zone of the 
Desert Area; Antelope Valley and Coyote Canon to Utah, the 
Eio Grande, and Lower California. 

111. TEAaOPOOON L. 

Tall and erect perennial herbs with slender fleshy taproots 
alternate grass-like flaccid leaves clasping at the base, and large 
heads of purple or yellow flowers, which are open only during 
the morning. Involucral bracts in a single aeries, united at the 
very base. Rays 5-toothed at the truncate apex. Receptacle 
naked. Aehenes muricate, 5 to 10-ribbed, long-beaked or the 
outermost beakless. Pappus-bristles connate at the base, plumose 
with interwebbed branches. 

1. T. porrifolius L, Sp. PI 789 (1753). Salsify. Vege- 
table Oyster. 

Stem simple and robust, often 1 m. or more high, bearing 
at the summit a single head on a long fistulous peduncle : herbage 
glaucous and perfectly glabrous except for a sparse woolly pu- 
bescence on the lower part of the leaves: longest leaves 20 or 30 
cm long, 2 cm. wide at base, narrowly long-acuminate : involucre 
contracted above the broad base, 4 or 5 cm. high; bracts all 
lanceolate-acuminate and keeled, the outer ones foliaceous: 
aehenes 12 mm. and the beak 15 to 20 mm. long: pappus sordid 
of about 5 slender bristles, exceeding the corolla-tube, plumose 
only toward the base. 

Waste places around Los Angeles, San Bernardino, etc., as 
an escape from gardens. 

112. MALAGOTHBIX DC. 

Chiefly herbaceous plants, a few woody at base, commonly 
with a radical cluster of leaves, the stems either leafy or almost 
naked. Heads small or medium-sized, solitary or panicled, never 
sr'ssile, commonly nodding in the bud. Flowers yellow, white, or 
pinkish. Receptacle bristly or naked. Aehenes short, truncate 
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at ap€sx, crowned with an entire or denticulate border, 10 to 15- 
ribbed, terete or 4 or 5 of the ribs stronger than the others ren- 
dering the achene somewhat 4 or b-angled. Pappus-bristles soft, 
scabrous, more or less united at base and falling away together, 
or with 1 to 8 stronger ones which are more persistent. 

Involucre imbricated in several series, all but the innermost bracts (which 
vary from oval to linear) orbicular or ovate and very obtuse, all 

silvery-scarious with a dark medial line 1. M, Conlteri. 

Involucre much less imbricated, its bracts lanceolate to linear, all acute. 
Annuals, less than 6 dm. high. 

Scapose: leaves all basal: peduncles monocephalous 

2. M. Calif ornica. 

Caulescent: stems branching and bearing leaves, at least below. 
Leaves and their lobes fllif orm, elongated : persistent pap})US' 


bristles 2 or more 3. M. glaibrata. 

Leaves and their lobes broader and shorter: persistent bristles 
only one or lacking. 

Ligules about 1 cm. long : desert species 4. M, sonchoides, 

Ligules 2 mm. long: stems leafy only below: montane species. 
Flowers yellow: one pappus-bristle and a crown of setulose 

teeth persistent 5. M. Clevelandi, 

Flowers pale: pappus all deciduous 6. AT. obtusa, 

Ligules short: stems very leafy throughout. 


Involucres 10 to 12 mm. high: leaves and their lobes acute 

7. M, foliosa. 

Involucres 6 or 7 mm. high: lower leaves with obtuse lobes 

8. M, indeoora. 

Perennials, mostly with suffrutescent base (the herbaceous species with 
stems 1 m. or more high). 

Herbage white-tomentose when young: inner bracts of the involucre 


obtuse 9. M. incana. 

Herbage essentially glabrous: involucral bracts attenuate. 

Stems several, much branched from the base 10. 3f. saxatilis. 

Stem solitary, usually simple below 11. M. altissima. 


1. M. Ooulteri Gray, PI. Pendl. 113 (1849). Malacolepis 
Coulter i Heller, Muhlenbergia ii. 147 (1906). Snake’s Head. 

Annual, 1 to 6 dm. high: stem simple from the base, panic- 
ulately branched above; herbage glabrous and glaucescent: cau- 
line leaves sinuately pinnatifid, broad or somewhat aurieulate at 
the sessile base and with an elongated terminal lobe : heads sub- 
globose: involucre 12 to 15 or 18 mm. high; its bracts silvery- 
scarious with a linear central portion green, regularly imbricated 
in several ranks, the short outer ones orbicular, the inner ones 
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oval to lanceolate or linear: ligules light yellow: aehenes 15- 
ribbed and 4 or 5-angled, the summit obscurely denticulate by 
projection of the ribs : 1 or 2 stouter pappus-bristles persistent! 

Occurs sparingly from San Diego Co. and Santa Cruz Island 
to the San Joaquin Valley and extends to the borders of the 
desert (and S. Utah, Parry ^ no. 130), but not found in the moun- 
tains. 

2. M. Califomica DC., Prodr. vii. 192 (1838). 

Scapes several, 1.5 to 3 or 4 dm. high, from a dense rosette of 
radical leaves, bearing at their summits solitary heads of showy 
yellow flowers: herbage conspicuously woolly when young with 
very long and soft hairs: leaves pinnatifid into narrowly linear 
or almost filiform lobes: peduncles occasionally bearing a few 
scattered braetlets above: involucre 12 to 15 mm. high; its bracts 
linear or subulate, in about 3 ranks: ligules 12 mm. or more long: 
bristles of the receptacle delicate, usually present: aehenes nar- 
row, lightly striate: outer pappus of 2 persistent bristles and 
some intervening minute teeth. 

In sandy soil throughout the coastal slope, ascending the 
mountains to about 1400 m. ; north to the Sacramento Valley. 

3. BL glabrata (Eat.) Gray, Syn. FI. i. pt. 2, 422 (1884). 
M. Califomica glabrata Eat., Bot. King Exped. 201 (1871). 

Basal branches ascending, leafy below, usually again branched 
above and bearing several heads: herbage glabrous throughout 
except the outer calyculate bracts of the involucre which are 
sometimes canescently pubescent: peduncles usually with a few 
bi actlets above : leaves, flowers, etc., as in M, Califomica, 

Plentiful, especially in sandy places, in the Lower Sonoran 
Zone of the Colorado and Mohave deserts; also on the coastal 
slope at Lakeside, San Diego Co., and near Riverside (Jurupa 
Hills, Gavilan Hills, etc.), north along the eastern side of the 
Sierras to Oregon and in the San Joaquin Valley to Fresno Oq. 
In specimens collected near Piute Creek, by Norman C, Wilsofi 
the persistent bristles of the pappus vary from 2 to 4 in number. 

4. M. sonchoides (Nutt.) T. & G., FI. ii. 486 (1843). Lepto^ 
scris sonchoides Nutt., Trans. Am. Philos. Soc. ser, 2, vii. 489 
(1841). 
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Stem freely branching, the branches ascending and sparsely 
leafy except near the base: herbage glabrous or early glabrate: 
leaves oblong, or the upper narrowly lanceolate, pinnatifid with 
short callous-toothed lobes: peduncles 3 cm. or less long: invo- 
lucre about 8 mm. high; its bracts linear-acuminate: ligules 
bright yellow, a full cm. long: achenes 15-striate, 5 of the ribs 
stronger than the others, rendering the achene somewhat 5-angled 
crowned with a 15-denticulate white border : permanent pappus- 
bristles none. 

Lower Sonoran Zone, not common : Antelope Valley, Mohave 
Desert, Davidson; Rabbit Springs, Parish, no. 1264; Olancha 
Lone Pine Creek, etc , Inyo Co. ; eastward to Nebraska. 

M. Torreyi Gray, and M. Pendleri Gray, are to be expected 
along our eastern borders. In the former the achenes are 5- 
angled by as many salient ribs which are often almost wing-like : 
permanent bristles 2 to 8 and between them some minute teeth 
In M, Fcndleri the achenes are cylindric, bordered by a shallow 
erown with entire margin : persistent bristles none or only one. 

5. WL Clevelandi Gray, Bot. Calif, i. 443 (1876). 

Plant 2 to 4 dm. high, the stem diffusely branching through- 
out and bearing numerous loosely panicled heads of yellow flow- 
ers: herbage glabrous: radical leaves numerous, pinnatifid, the 
cauline scattered and more nearly entire: involucre 6 to 8 mm. 
1 igh, few-flowered ; its narrow bracts with purplish tips : ligules 
yellow : achenes oblong-linear, minutely striate-costate : outer pap- 
pus of one persistent bristle and a circle of white setulose teeth. 

At middle and lower altitudes in the mountains: Rancho 
Viejo, Lower California, Brandegee; Ramona, San Diego Co. 
Brandegee; Santa Cruz Island, Brandegee; south side of San 
Jacinto Mt., Hall, nos. 1817, 2087 ; Cajon Pass, Parish, no. 4868 ; 
Jurupa Hills, near Riverside, Mrs. Wilder, no. 582; Santa Inez 
Mts., Dunn; Zaca Lake Forest Reserve, Santa Barbara Co., Miss 
Eastwood, no. 568; north to the base of Mt. Shasta (Sissons), 
Brandegee. 

6. M. obtusa Benth., PL Hartweg. 321 (1849). M. parvi flora 
Benth., 1. c. 

Habit, foliage, and involucre of M. Clevelandi, but often with 
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IraceB of tomentom on the leaves and in their axils and the heads 
not so numerous: ligules white to pink, purple-veined on the 
beck ; throat of central flowers sometimes yellow : achwes ofoovate- 
oblong, slightly narrowed at summit, angled by 5 prominent ribs : 
pappus-bristles all deciduous, leaving only a narrow scarious 
entire rim to the achene (no outer circle of setulose teeth). 

Mt. Pinos, Ventura Co., Hall, no. 6457 ; Santa Inez Mts.. 
Santa Barbara Co., Brandegee; Mono Creek, Santa Barbara Co. 
(growing near M, Clevelandi), Hall^ no. 7792; San Emigdio 
Canon, Kem Co., Mrs. W. Jasper; thence north through the 
Coast Ranges to Humboldt Co., Marshall^ Chesnut cfc Drew, and 
through the Sierra Nevada Mts., to Plumas Co., Hall & Babcock. 
no. 4433, and to Washoe Co., Nevada, Hall & Chandler, no. 4557. 
Like M, Clevelandi, this species inhabits gravelly hillsides of the 
Upper Sonoran and Lower Transition zones. It is perhaps most 
abundant in the Yosemite district. 

The type specimens of M. obtusa and M, parvi flora have been 
compared at Kew by Professor W. L. Jepson, who informs me 
that he is unable to distinguish them by any technical character, 
although the type of the former has little flocks of wool on the 
leaves, these being absent from the type of M. parviflora. He 
further adds that neither of these types has the persistent setu- 
lose teeth crowning the achenes, so characteristic of M. Cleve- 
landi. 

7. M. foliosa Gray, Syn. PL i, pt. 2, 455 (1886). M. squalida 
Greene, Bull. Calif. Acad. ii. 152 (1886). 

Erect, from an annual root, 1.5 to 6 dm. high, much branched 
above and very leafy nearly to the yellow-flowered heads: her- 
bage glabrous : leaves mostly lanceolate, laciniate-pinnatifid, and 
5 to 10 cm. long, but the uppermost reduced: heads numerous, 
short-ped uncled: involucre 10 to 12 mm. high: achenes obscurely 
5 angled and 2 or 3-striate between the angles : pappus wholly 
deciduous leaving neither bristles nor crown. 

San Clemente Island, Apr., 1885, Nevin & Lyon; Santa Bar- 
bara Island, May, 1901, Mrs, Trask; Santa Cruz Island, Jul. and 
Aug., 1886, Oreene . — The last specimen cited is the type of Dr. 
Greene’s M. squalida, a condensed form 2 dm. high; the leaves 
short and broad and with short lobes; the inflorescelMie more 
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compact. It is strikingly different in appearance from typical 

foliosa but the characters separating it are all vegetative. 

8. M. indecora Greene, Bull. Calif. Acad. ii. 152 (1886). 

Stems from an annual root, sometimes diffuse and forming 

mats 15 cm. or less thick, sometimes erect, slender, and even 4 
dm. high : leaves very thick and succulent, oblong-lanceolate, pin- 
nately lobed, the lobes mostly obtuse : involucre 6 or 7 mm. high, 
imbricated ; inner bracts linear-lanceolate, green ; outer ones said 
to be purplish: ligules short, greenish-yellow: achenes 5-angled 
and 2 or 3-striate between the angles : pappus all deciduous. 

Santa Cruz Island, Jul. and Aug., 1886, Orecne; San Miguel 
Island, Sept., 1886, Oreene; San Nicholas Island, Mrs, Trask 
no. 8. 

In the Herbarium of the California Academy of Sciences is 
a sheet (Acad. no. 49859) indicated as the type sheet of this 
species and mounted on it are several plants of very different 
habit but alike in technical characters. Some of these are only 1 
dm. high and widely branched ; others have erect stems as much 
as 4 dm. high and are not at all matted. But another sheet in the 
California Academy Herbarium (Acad. no. 49858), although 
labeled by Professor Greene as the type of one of his unpub- 
lished species, is undoubtedly the one from which the description 
of M, indecora was drawn, the specimens being all matted and 
only 6 to 10 cm. high, the largest forming a mat 17 cm. in diameter 
The label reads ‘^Island of Santa Cruz, • * • Rocky islets 

and promontories, Edw, L. Greene, July and August, 1886.’’ 
The San Miguel specimens are low and compact.®* The species 
is best distinguished from M, foliosa by the size and character of 
its involucres. 

9. M. incana (Nutt.) T. & G., PI. ii. 486 (1842). Malacomens 
incanus Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 435 (1841) 
Malacothrix succulenia Elmer, Bot. Gaz. xxxix. 44 (1905). 

Stems several from a strong perennial root, somewhat woody 
below, commonly 3 dm. or less high : herbage covered with matted 
white wool when young, glabrate in age : leaves 5 to 10 cm. long. 

The two sheets mentioned above were examined before the reeent San 
Francisco fire. It is hoped that they are among the types rescued by Miss 
Eastwood. 
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oblanceolate in outline, tapering to the long narrow baae, from 
entire to irregularly and shallowly lobed, or even pinnatifid with 
narrow lobes; peduncles exceeding the leaves, 1 or 2-cephalous: 
involucre 12 to 15 mm. high; inner bracts equal, linear-oblong, 
obtuse; outer bracts short, imbricated, passing into scale-like 
bracts of the peduncle: ligules lemon-yellow: achenes oblong, 
tiuncate, 15-striate, lightly pubescent or glabrous: pappus-bristles 
all deciduous. 

San Diego, “on an island in the bay’^ (probably Coronados 
Islands), 1836, Nuttall; Santa Cruz Island, Aug., 1886, Greene; 
San Miguel Island, Sept., 1886, Greene (leaves, in one specimen, 
only 2 cm. long) ; Santa Rosa Island, Bra^ndegee; Santa Maria, 
Santa Barbara Co , Mrs. Ida M. Blochman; Peeho, San Luis 
Obispo Co., Mrs. R. W. Summers; Surf, Santa Barbara Co., acc 
to Elmer (as M. succulenta). 

10 M. saxatilis (Nutt.) T. & 0., PI. ii. 486 (1842). Leuco- 
sens saxaUhs Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 440 
(1841). 

Diffuse or decumbent from a suffrutescent base, 3 to 6 dm 
(or more?) high: herbage succulent, minutely tomentose when 
young: leaves lanceolate to spatulate, mostly obtuse and entire 
but some of the lower ones toothed or pinnatifid : involucre 10 to 
15 mm. high; its bracts linear-attenuate, the outer ones very 
short: ligules probably white: achenes 10 to 15-C08tate, about 5 
of the costae stronger than the others and rib-like, crowned with 
a minute denticulate white border: persistent pappus-bristles 
none. 

‘ ‘ St. Barbara, on shelving rocks near the sea, ^ ’ acc. to Nuttall, 
who first collected it. I have seen specimens from Santa Barbara. 
Gaviota, and Santa Catalina Island. 

Var. tenuifolia (Nutt.) Gray, Syn. FI. i. pt. 2, 423 (1884). 
Leucosyris tenuifolia Nutt., Trans. Am. Philos. Soc. ser. 2, vii 
440 (1841). Stems several, erect, 1 to 2.5 m. high, scarcely 
suffrutescent: herbage glabrous, not succulent: leaves (or their 
lobes) acute; the lower often 10 cm. long; the upper ones simple 
and linear to filiform, or pinnately parted into iwirrow lobes; 
those of the inflorescence much reduced : ligules white with a pink 
medial line. — Hillsides and canons of the Upper Sonoran Zone. 
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from Santa Cruz Island, Franceschi, and Santa Barbara, to San 
Jacinto and San Diego; also reported from Arizona. The ex- 
treme form with leaves or their lobes much elongated and nearly 
filiform comes from the Santa Ana Canon, Orange Co., Hall, no. 
6728. 

Var. implicata (Eastw.) Hall, comb. nov. M. implica4;a Eastw.. 
Proc, Calif. Acad. ser. 3 (bot.) i. 113 (1898). Stems woody, 
densely leafy up to the inflorescence: leaves irregularly bipin- 
iiately parted into filiform or narrowly linear segments : flowers 
white, pinkish-tinged. — San Nicholas Island, 1897 and 1901, Mrs 
Trash; Santa Cruz Island, Brandegee; Santa Rosa Island, Bran- 
acgee, Miss Eastwood; San Miguel Island, Harford, Mrs. Trask 
IL H. Beck. 

11. M. altissima Greene, Bull. Calif. Acad. i. 195 (1885), and 
Pitt. ii. 21 (1889). 

Root only annual or biennial : stem solitary, herbaceous, erect 
simple below, cymosely branching above, the whole plant about 
1 or 2 m. high : herbage minutely tomentose, glabrate : lower leaves 
lanceolate, acute or attenuate, usually with a few coarse teeth, 
10 or 15 cm long ; upper leaves linear-attenuate, entire : peduncles 
ascending or erect : involucre 10 to 12 mm. high ; its bracts linear- 
attenuate, the outer ones short : ligules white, often with a broad 
pink or rose-colored medial line: achenes and pappus as in M 
soxatihs. 

Upper Sonoran Zone: Tehachapi Station, Kern Co., Mrs 
Curran; near Port Tejon, Kern Co., Coville & Funston, no. 1158 ; 
near Templeton, San Luis Obispo Co., Aug., 1907, Alfred Carl- 
%ng; in fields at Newhall and near Redlands, acc. to Parish. 

A splendid series of specimens has been collected by Mr. 
Carling. All are strictly herbaceous throughout, with a single 
long taproot, and mostly with a single stem unbranched except 
above the middle ; but a few have one to several lateral branches 
from near the base. 

113. CALTCOSEBIS Gray. 

Much branched desert annuals, glabrous below, commonly 
dotted above with tack-shaped glands. Heads rather large, long- 
peduncled. Involucre many-flowered, of numerous narrow sea- 
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rious-margined equal bracts and an outer series of much shorter 
loose calyculate ones. Receptacle bearing capillary bristles among 
the flowers. Achenes 5-ribbed, narrowed above to a short beak 
which terminates in a shallow denticulate crown. Pappus co- 
pious, white, the bristles united at base and falling away in a 
ring. 

Flowers yellow 1. C. Farryx. 

Flowers white, turning purplish; var. Cahformca of 2. C. WnghUx. 

]. 0. Parryi Gray, Bot. Mex. Bound. 106 (1859). 

Plant from a few cm. to 3 dm. or more high: leaves linear 
and entire or pinnately parted into short linear lobes : glands of 
the inflorescence black: involucre 10 to 15 mm. high: ligules 
bright yellow, 10 to 15 mm. long: achenes 6 mm. long including 
the slender beak, ending in a small apical cup, the ribs acute: 
I appus somewhat longer than the achene. 

In the Desert Area from San Diego Co. to Utah: Jacumba, 
Cleveland, no 905; Palomar Mt., in the southern part of River- 
side Co., Jcpson and Hall; near Palm Canon, Colorado Desert, 
Hall, no. 1857 ; north slope Cajon Pass and Ord Mts., Mohave 
Desert, Hall, nos. 6214, 6794; Morongo, Parish, no. 1214; Piute 
Creek, Mohave Desert, Wilson; Argus Mts., Coville & Funston. 
no. 731 ; Bishop Creek, Inyo Co., Hall (& Chandler, no. 7239 ; 
Arizona, Wilson, Pnngle, Tourney. The type locality given for 
this species, namely, ‘ ‘ mountains east of Monterey, California, ’ ’ 
is certainly erroneous. 

2. C. Wrightii Califomica Brandegee, Zoe v. 155 (1903). 

Habit, foliage, involucres, etc., as in C. Parryi : glands of the 
inflorescence pale : ligules white, the outer with pink-brown dots 
or streaks on back : achenes 6 mm. long, stout and thick, acutely 
ribbed, the ribs nigulose and the beak short, ending in a rather 
conspicuous apical cup. 

In sand near San Felipe, western borders of the Colorado 
Desert (with C. Parryi), Purpus; common on Chuckawalla Bench 
and in McCoy Wash, Colorado Desert, Hall, nos. 5872, 5966 
(often 4 dm. high, growing among shrubs) ; Needles, Mohave 
Desert, Miss Warner. 
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114. GLYPTOPLBUBA Eaton. 

Tufted desert annuals with leaves much exceeding the inter- 
nodes and surrounding the numerous short-peduncled heads 
Involucre of 7 to 12 equal linear-lanceolate bracts and some loose 
foliaceous ones at base. Receptacle naked. Achenes oblong, 
straight or incurved, obtusely 5-angled, each of the intervals 
marked by two rows of large tubercles, abruptly contracted above 
t<» a short stout 5-nerved beak, the base of which is surrounded 
by a narrow cup-like border: pappus-bristles bright white, in 
several series, the outer falling separately. 

ligules short, little exserted 1. 0. margtnata. 

Ligules 10 to 15 mm. long, much exserted 2. G. setulosa. 

1. 0 . marginata Eaton, Bot. King Exped. 207, t. 20 (1871) 

Stem branching from the base, the whole plant not over 5 cm 

high excluding the long straight taproot : leaves obovate to spat- 
ulate-linear, commonly 3 or 4 cm long, sinuately lobed, the mar- 
gin with a narrow scarious minutely toothed fringe; the upper 
bract-like leaves linear-lanceolate, commonly dilated at tip, the 
margins pectinate: involucre 10 or 12 mm. high: ligules white 
turning pink, scarcely exserted. 

Lower Sonoran Zone: Mohave Desert, Parish y no. 1412; north 
to Oregon, Cimck, no. 2589 ; and S.E. Utah, Miss Eastwood. 

2. G. setulosa Gray, Proc. Am. Acad. ix. 211 (1874). 

Similar to 0. marginata but the scarious margin of the leaves 

less conspicuous and often broken up into longer acicular white 
teeth; the upper bract-like leaves commonly linear and bearing 
t< eth only at their dilated tips : ligules conspicuosly exserted, 10 
to 15 mm. long, white or yellow, sometimes changing to pink. 

Mohave Desert (Lancaster, Barstow, Ludlow, Rabbit Springs 
Hinckley) to S. Utah. Perhaps not distinct from O. marginata 
Two specimens in the Parish Herbarium have been named by Dr. 
Gray as G. setulosa and O. marginata {Parishy nos. 1263, 1412, 
respectively) but they are exactly alike except that one has elon- 
gated yellow ligules, the other inconspicuous ligules. The color, 
however, is not a reliable character, elongated pure-white ligules 
sometimes changing to yellow in drying, as in Hall & C handler's 
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no. 6870 from Fremonts Peak. The two species sometimes grow 
side by side. 

115. TABAXACUM Haller. 

Perennial acaulescent herbs with pinnatifid or toothed leaves 
all in a basal tuft and large heads of yellow flowers terminating 
usually simple and naked hollow scapes. Principal bracts of the 
involucre nearly equal, the outer much shorter and in several 
series. Receptacle flat, naked. Rays 5-toothed at the truncate 
summit. Achenes oblong or linear-fusiform, 4 or 5-angled, 5 to 
lO-nerved, somewhat spinulose above, tapering into a slender 
beak which bears at its summit a copious pappus of unequal per- 
sistent bristles. 

1 T. officinale Weber, Prim. PI. Hols. 56 (1780). Leontodon 
Taraxacum It., Sp. PI. 798 (1753). Taraxacum Dens-leonis 
Desf., FI. Atlant. ii. 228 (1800). T. Taraxacum Karst., Deutsch 
PI. 1138 (1880-83). Dandelion. 

Root thick and long, bitter : leaves oblong or spatulate in out- 
line, irregularly dentate to sinuate-pinnatifld, from a few cm. to 
nearly 3 dm. long, usually pubescent when young and somewhat 
succulent: inner bracts of the involucre linear or linear-lanceo- 
late, acute, 10 to 15 mm. long; outer ones similar but shorter 
reflexed : flowers yellow : pappus brownish or white, maturing into 
a globose mass. 

Occasional in lawns but not becoming naturalized. Intro- 
duced from Europe. 

Var. Uvidum (Waldst. & Kit.) Koch, FI. Germ. 428 (1837) 
Leontodon lividus Waldst. & Kit, PI. Rar. Hung. ii. 120 (1805). 
Taraxacum Uvidum Heller, Bull. Torr. Club xxiv. 480 (1897). 
Outer involucral bracts broadly ovate to ovate-lanceolate. — ^Wet 
meadows at 1800 to 2500 m.. Little Bear Valley, Bear Valley 
and Bluff Lake, all in the San Bernardino Mts., Parish; South 
Pork Meadows, San Bernardino Mts., Hall, no. 7512 ; boreal «nd 
arctic regions generally. 

116. SONOHUSL. Sow-thistle. 

Leafy-stemmed coarse succulent herbs, chiefly smooth and 
glaucous. Heads cymose or umbellate, swollen at base or jug- 
shaped. Involucral bracts lew, thin, with many shorter ones at 
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base ; these becoming callous-thickened. Flowers yellow. Achenes 
obcompressed, ribbed, not beaked. Pappus copious, of cottony- 
white exceedingly soft and fine hairs, mainly falling together. 

Leaves runeinately or lyrately pinnatifid into broad lobes, or sometimes 
only serrate. 

Leaf -auricles mostly acute: achenes longitudinally ribbed; the intervals 


transversely rugose 1. S, oleraceus. 

Leaf -auricles mostly rounded: achenes longitudinally ribbed; the inter- 
vals smooth 2. 8, asper. 

Leaves pinnately parted into narrow lobes 3. 8. tenerrimui. 


1. S. oleraceus L., Sp. PI. 794 (1753). Common Sow-thistle. 

A nearly simple-atenimed annual, 3 to 30 dm. high: leaves 

with the terminal segment commonly large and triangular, dentic 7 
ulate or toothed; lower leaves petioled; uppermost sessile and 
commonly lanceolate: peduncles occasionally glandular-hirsute: 
involucre 8 to 16 mm. high: achenes longitudinally ribbed and 
transversely rugose. 

Naturalized European weed : in waste places, flowering at all 
seasons. 

2. S. asper (L.) Hill, Herb. Brit. i. 47 (1769). 8. oleraceus 
asper L., Sp. PI. 794 (1753). Prickly Sow-thistle. 

Very similar to the preceding, but the leaves sometimes undi- 
vided and commonly clasping by an auricled base, the auricles 
rounded ; margins spinulose-denticulate : peduncles often conspic- 
uously hirsute with spreading gland-tipped hairs: achenes flat, 
margined with a narrow wing and longitudinally ribbed; inter- 
vals between the ribs smooth, but the ribs as well as the marginal 
wing rugulose or serrulate. 

Naturalized European weed : very common. 

3. S. tenerrimus L., Sp. PI. 794 (1753). 

Much branched, 3 to 10 dm. or less high, very leafy up to the 
short-pedunculate heads : herbage glabrous : leaves oblong in out- 
line, the linear or narrowly lanceolate lobes commonly cuspidate 
and either spinulosely denticulate or entire: achenes longitudi- 
nally striate and transversely rugose. 

Native of Europe; introduced at San Diego, and on San 
Clemente, Santa Catalina, and San Nicholas islands. Mr. Bran- 
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degee reports it as abundant and appearing as though native on 
the Todos Santos, Natividad, Cedros, San Martin, and Guadalupe 
islands, all off the coast of Lower California, and at San Jorge, 
on the mainland. 

117. LACTUCA Tourn. Lettuce. 

Tall leafy-stemmed herbs with panicled heads of (in our 
species) yellow flowers. Leaves alternate. Involucre cylindrical 
01 in fruit conical, its bracts imbricated in 2 or more series of 
unequal lengths. Rays 5-toothed at summit. Achenes obcom- 
pressed, i.c., flattened parallel to the bracts, 1 to 5-nerved on each 
face, contracted into a beak, which bears at its dilated summit a 
copious very soft and white or brown capillary pappiLS, the hairs 
of which fall separately. 

1. L. Scariola var. integrata Gren. & Godr., FI. France ii. 320 
(1850) ; Dewey, Rhodora vii. 11 (1905), Prickly Lettuce. 

Plant 6 to 18 dm. high, branching above into an open panicle, 
glabrous throughout or hirsute or prickly below: leaves oblong 
or oblong-lanccolate, sessile or sagittate-clasping, with a row of 
soft prickles on the midrib and along the margins : heads numer- 
ous, 6 to 14-flowered: involucre 10 to 14 mm. high; its outer 
bracts much shorter than the inner: rays cream-yellow changing 
to blue : achenes light bn)wnish gray, narrowly obovate, about as 
long as the filiform beak, striate, margined : pappus white. 

An introduced European weed which, during the last decade, 
has become exceedingly abundant on waste lots and along road- 
sides near Los Angeles, San Bernardino, etc. Typical L. Scariola 
L., which has apparently not yet appeared in Southern California, 
has runeinate or pinnately lobed leaves. 

L. SATivA L., the common Lettuce, may be found as an escape 
from gardens. It has broad and tender root-leaves and* cordate- 
clasping stem-leaves. 

L. Ludoviciana (Nutt.) DC., of the middle states, may occur 
as an immigrant. It has black achenes, lightly l-nerved on each 
face : involucre 2.5 to 3 cm. high. 
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118. LYOODESMIA Don. 

Herbs, mostly with glabrous rush-like tough stems and narrow 
loaves. Heads scattered or terminal, erect, 3 to 12-flowered. 
Flowers pink or rose-color. Achenes slender, terete, obscurely 
striate or angled, truncate at each end. Pappus of numerous 
unequal white or whitish capillary bristles, not plumose. 

1. L. exigua Gray, Proc. Am. Acad. ix. 217 (1874). Pren- 
anthes exigua Gray, PL Wright, ii. 105 (1853). 

A diffusely branched glabrous annual, 1 to 3 (or 5) dm. high : 
leavas mostly basal, oblanceolate, entire or dentate, or pinnatifid 
with sharp lobes, 2 or 3 cm. long, the upper reduced to scale-like 
bracts: heads on slender peduncles: involucre 5 mm. high; its 
principal bracts about four, linear-oblong, acute; the calyculate 
ones few and very short : achenes scarcely longer than the copious 
white pappus-bristles. 

Rabbit Springs, Mohave Desert, Parish, where it is probably 
not uncommon; Paloverde Valley, Riverside Co., near the Colo- 
rado River, Hall, no. 5918; Colorado Desert, Stephens; Lower 
California, Brandegee ; Inyo Co., in the Argus Mts., Ptirpus, no. 
5319 ; Panainint Mts, and Owens Valley, acc. to Coville; thence 
to Utah and New Mexico, acc. to Gray. 

L. SPINOSA Nutt,, a spinescent perennial with matted-woolly 
base has been reported from the eastern borders of California, 
but has probably not been collected within our limits. It is not 
rare in Inyo Co. 


119. TEOXIMON Nutt. 

Perennial herbs with strong and often deep taproots, or an- 
nuals. Stems nearly naked and scape-like, bearing single large 
heads. Leaves in a radical tuft or a few scattered on the stem 
below, elongated. Bracts of the campanulate involucre imbri- 
cated, the outer ovate or narrower; the inner ones linear or lan- 
ceolate. Flowers, in our species, yellow. Achenes terete, oblong, 
or fusiform, 10-ribbed, narrowed above, in all of our species 
prolonged into a slender or filiform beak. Pappus-bristles fine, 
copious, inserted on the dilated apex of the beak. Achenes in 



276 University of California Publications in Botany. [Vol. 3 

fruit expanding and forming a globose head, the bracts of the 
involucre then reflexed. 

The reinstatement of the genus Agoseris Raf. (1817) has been 
proposed for those species of Troximon in which the achenes are 
beaked. But the two groups are best received into one genus, 
being connected by the thick-beaked T. glaucum, Troximon was 
first used as a generic name by Gaertner (1791), but since his 
genus is not sustained, we may properly write Troximon Nutt. 
(1813) as the name of the present group. 

Perennials: involucre 2.5 to 5 cm. high. 

Achenes abruptly beaked from a broad truncate summit —1. T. retrormm. 


Achenes tapering into the beak 2. T. plebeium. 

Annual: involucre 1.2 to 1.8 cm. high 3. T. heterophyllum. 


1. T. retrorsum (Benth.) Gray, Proc. Am. Acad. ix. 216 
(1874). Macrorhynchus retrorsns Benth., PI. Hartweg. 320 
(1849). M. angustifolius Kell., Proc. Calif. Acad. v. 47 (1873) ? 
Agoseris retrorsa Greene, Pitt. ii. 178 (1891). 

Scapes 1.5 to even 4 dm. high, from a stout perennial taproot: 
herbage woolly-pubescent when young, the wool deciduous in 
age : leaves commonly 1 to 2.5 dm. long, sometimes as long as the 
peduncles, pinnately parted into narrowly linear or lanceolate 
mostly retrorse segments, the raehis linear and the lobes more or 
less remote: outer involucral bracts broadly oblong and merely 
acute; inner bracts linear and narrowly acuminate, 2.5 to 4 or 5 
cm, long, about equalling the pappus : ligules short : achenes 5 to 
6 mm. long, passing abruptly into the slender (18 to 20 mm. long) 
beak : pappus soft and white. 

On open foothills anjd }n the lower part of the pine belt, 
usually in loose gravelly soil, from the Cuyamaca Mts., San Diego 
Co. (and Lower California?), north to Oregon. Not common in 
Southern California. 

2. T. plebeium Greene, Pitt. ii. 79 (1890). Agoseris plebeia 
Greene, 1. c. 178 (1891). 

Scapes stout, 2 to 6 dm. high, much exceeding the leaves: 
herbage short-hirsute or lightly tomentose, glabrate: leaves 1 to 
2 dm. long, oblong or spatulate in outline, dentate to pinnately 
parted into linear usually ascending lobes: involucre broad, 2.6 
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to 3 cm. high, its broad outer bracts well imbricated and with 
rather persistent traces of white wool: ligules shorter than the 
involucre : achenes 4 or 5 mm. long, tapering into a filiform beak 
12 to 15 mm. long : pappus usually bright white. 

Talmadge's Mill, in the San Bernardino Mts., at an altitude 
of 1500 m., Parish, no. 3051 ; Laguna, San Diego Co., Cleveland. 
no. 435 ; Cuyamaca Mts., San Diego Co., Brandegee; eastern base 
San Jacinto Mts., Hall; Santa Ana and San Gabriel Mts., acc. 
to Abrams; Casitas Pass, Ventura Co., Hall, nos. 3205a, 3218; 
Mono Plat, Santa Barbara Co., Hall, no. 7790; and north. The 
Southern California specimens usually have leaves with broad 
and merely acute terminal lobes; in the region of San Francisco 
Bay the leaves are much more slender and the terminal lobe is 
acuminate; my number 3205a is exactly intermediate between 
these two forms. 

3. T. heterophyllum Greene, Bull. Torr. Club x. 88 (1883). 
T, Chile)} se Gray, Proc. Am. Acad. ix. 216 (1874) ; not Macro- 
rhynchus Chile )isc Less. 

Scapes slender, .5 to 4 dm. high, from an annual root, often 
numerous : leaves linear to oblong or spatulate, entire or dentic- 
ulate to sinuate-pinnatifid, sparingly villous-pubescent or gla- 
brous; involucral bracts lanceolate-acuminate; the inner ones 
glabrous, 1.2 to 1.8 cm. long; ligules inconspicuous (except in 
var. Calif ornicum) , seldom exceeding the involucre: achenes 4 
mm. or less long, variable, as indicated below; the outer ones 
glabrous to villous: pappus whitish, commonly shorter than the 
beak of the achene. 

Synopsis op Varieties and Forms of T. heterophyiXum. 

Ligules inconspicuous, about as long as the involucre. 

Outer achenes with straight ribs f, normale. 

Outer /achenes with sinuate ribs •. f. Jcymapleurum, 

Outer achenes enlarged, not ribbed f. cryptopleurum, 

Ligules conspicuous, much exceeding the involucre. 

Outer achenes with straight ribs var. Calif ornicum f. idiale. 

Outer achenes with sinuate ribs var. Calif ornicum f. crenulatum. 

Outer achenes enlarged, not ribbed var. Calif ornicum f. iurgidum, 

f. normale (Piper) Hall, comb. nov. T, heterophyllum Greene, 
1. c. Agoseris heterophylla Greene, Pitt. ii. 178 (1891). A, heter- 
ophylla subsp. normalis Piper, Contr. IT. S. Nat. Herb. xi. 544 



278 


University of California Publicaiions in Botany, [Vol. 3 


(1906). Achenes with straight ribs, or the inner ones smoothish 
or merely costate. — Palomar, San Jacinto, and San Bernardino 
Mts., north to British Columbia, and on the islands from Guada- 
lupe at least to Santa Cruz. 

f. kjanapleurnm Greene, Bull. Torr. Club x. 88 (1883), as var. 
Macrorhynchus heterophyllus Nutt., Trans. Am. Philas. Soc. ser 
2, vii. 430 (1841). Kymapleura heferophylla Nutt., 1. c. errat 
455. Affoseris heterophylla kymapleura Greene, Pitt. ii. 179 
(1891). Ribs of the outer, and sometimes also the inner aehenes 
corky-thickened and beautifully sinuate or undulate. — A common 
form, usually with the species, but not yet detected in Southern 
California. It will be noted that this is the form first named 
and described and therefore represents the taxonomic type of the 
species, while f. normale evidently represents the morphologic 
type. 

f. cryptopleurum Greene, Bull. Torr. Club x. 88 (1883), as 
var. Agoseris heterophylla var. cryptopleura Greene, Pitt, ii 
179 (1891). A, heterophylla Californica Piper, Contr. IT. S. Nat 
Herb. xi. 544 (1906) ; not Cryptopleura Californica Nutt. Outer 
aehenes or some of them much inflated and inconspicuously 
striate, not at all ribbed or winged. — Also with the species in 
middle California and northward but not yet seen within our 
borders. 

Var. Calif omicum (Nutt.) Hall, comb. nov. Cryptopleura 
Californica Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 431 (1841). 
characters extended. Plant usually larger and coarser than in 
typical 2\ heterophyllum ; scapes 15 to 45 cm. high: ligules con- 
spicuous, about 1 cm. long, much exceeding the involucre : aehenes 
exhibiting a series of variations exactly parallel with those of the 
species. 

Var. Oalifornieuxn f. idiale Hall, form. nov. Achenes with 
straight ribs or the inner ones with straight striae. — Near Goshen. 
Tulare Co., Brandegee^ as formerly represented in the Herbarium 
of the California Academy of Sciences; New York Ravine, El 
Dorado Co., Mrs, Brandegee (Herb. Univ. Calif, no. 88020) ; 
Simpsons, El Dorado Co., Mrs, Brandegee (Herb. Univ. Calif, 
no. 88021). Several other collections are intermediate between 
this morphologically typical form and the next. 
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Var. Californicum f. crenulatum Hall, nom. nov. Troxi- 
man elatnm Greene, Pitt. i. 71 (1887) ; not Stylopappus elatus 
Nutt. Agoseris major Jepson, Pitt. ii. 179 (Sept. 15, 1891), and 
Bull. Torr. Club xviii. 325 (Nov., 1891). Bibs of at least the 
outer achenes eorky-thickened and conspicuously undulate, ren- 
dering the body obtuse or truncate at summit. — Plains of the 
lower Sacramento River, ace. to Greene; Willow Branch, Marys- 
ville Buttes, Apr. 20, 1891, Jepson; Paso Robles, San Luis Obispo 
Co., Barber, no. A 19; same locality, May, 1907, Benj. Cobb, in 
part; Ojai Valley, Ventura Co., Hall, no. 3198; Santa Inez Mts.. 
1888, Brandegee; Zaca Lake Forest Reserve, Santa Barbara Co.. 
Miss Eastwood, no. 736, in part; Tehachapi, Mrs. Brandegee 
(Herb. Univ. Calif, no. 88022). 

Var. Californicum f. turgidum Hall, nom. nov. Crypto- 
pleura Californiea Nutt., Trans. Am. Philas. Soe. ser. 2, vii 
431 (1841 ). Outer and sometimes all of the achenes more or less 
inflated, often even 2 mm. thick and truncate at apex, sometimes 
less inflated and tapering to the beak, inconspicuously striate or 
their nerves quite obsolete. — ^‘Near Santa Barbara,” acc. to Nut- 
tall, who obtained only depauperate specimens (” about three to 
four inches high”) ; near Santa Barbara, 1888, Brandegee ; grassy 
valley near the coast of San Luis Obispo Co., Apr. 23, 1886, Mrs 
B. W. Summers, in part (distributed as Agoseris grandiflora) ; 
Cuddy Valley, Mt. Pinos, Ventura Co., Hall, no. 6421 ; Santa 
Inez Mts., 1888, Brandegee (some specimens approaching var. 
Californicum f. idiale) ; Paso Robles, May, 1907, Benj Cobb, 
in part ; Zaca Lake Forest Reserve, Santa Barbara Co., Miss East- 
wood, no. 736, in part ; Tehachapi, Mrs. Brandegee (Herb. Univ. 
Calif, no. 88023) ; Simpsons, El Dorado Co., Mrs. Brandegee 
(Herb. Univ. Calif, no. 88024). 

The above arrangement of the forms of this aggregate species 
is intended to express the idea that they represent two lines of 
descent, the one being distinguished by short ligules, the other by 
elongated ligules. In each of these series we have three similar 
forms, differing only in their achenes, and each form in the one 
series is strictly analogous to a corresponding form in the other 
series. 

The length of the ligule in this species furnishes us with a 
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fairly constant character for separating the two varieties. So 
far as noted it does not vary beyond reasonable limits, so that 
there is never any question as to the variety to which any par- 
ticular specimen belongs. But in all other characters — habit, size, 
pubescence, involucre, etc., — ^the two varieties exhibit the same 
forms, and since they both run into strictly parallel strains as 
regards their achenes they cannot be considered as distinct 
species. 

A splendid series of several hundred specimens of var. Cali- 
forniam, recently gathered near San Luis Obispo by Mr. Benj. 
Cobb, indicates that the achenial characters, although remarkable 
in their extremes, are of comparatively trivial importance. The 
central achenes are mostly traversed by straight ribs, or costae 
111 the marginal achenes these ribs vary from slightly undulate 
to strongly and closely crinkled, so that the surface of the achene 
appears as though honey-combed (f. cronidatum). On other 
plants, gathered at the same station, the marginal achenes vary 
from slightly swollen and spindle-shaped, with the costae still 
evident, to strongly swollen and balloon-like, all traces of costae 
01 ribs having been obliterated through the stretching of the 
surface (f. turgidum) . The same variation, but to a more lim- 
ited extent, is observable in collections from other localities. 

120. OEEPIS L. 

Herbaceous annuals, biennials, and perennials, similar to Hie- 
raciura but distinguished from that genus by the shape of the 
achenes and by the pappus. Involucre cylindric or campanulate ; 
its principal bracts in a single row, equal, with more or less thick- 
ened midribs ; the outer calyculate ones much smaller or wanting. 
Flowers yellow. Achenas narrowed toward the summit and 
sometimes also at base, 10 to 30-ribbed. Pappus copious, white 


and soft. 

Introduced species: root annilal or biennial. 

Involucre 7 to 9 mm. high: achenes lO-striate 1. C. virens. 

Involucre 9 to 12 mm. high : achenes 13-striate 2. C. hiennis. 

Native species: root perennial. 


Involucre 5 to 10-flowered, its principal bracts only 5 to 8 

8. C» acuminata. 

Involucre 10 to 30-flowered, its principal bracts 8 to 24. 

4 . C. aocidentalis. 
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1. 0, Virens L., Sp. PI. ed. 2, 1134 (1763). Smooth Hawks- 

BEARD. 

Annual or biennial, 3 to 7 dm. high: stem slender, simple 
below, paniculate above: herbage green and glabrous, or some- 
what hirsute below : radical leaves numerous, oblanceolate. 
toothed to pinnatifid, narrowed at base into a petiole; cauline 
leaves lanceolate, with sessile subsagittate base ; uppermost leaves 
commonly linear or subulate and entire : heads many : involucre 
7 to 9 mm. high, somewhat calyculate ; its bracts linear, acumin- 
ate, often pubescent: achenes linear-oblong, narrowed equally to 
each end, 10-ribbed. 

On Big Rock Creek, desert slopes of the San (xabriel Mts.. 
Jul. 6, 1896, Davidson, Introduced from Europe. 

2. C. biennis L., Sp. PI. 807 (1753). Rough IIawksbeard. 

Biennial, branched above, 5 to 12 dm. high: herbage pubes- 
cent, often hirsutely so, especially above : lower leaves oblong or 
spatulate, runcinate-pinnatifid or sometimes merely dentate, nar- 
rowed at base into a petiole; upper cauline leaves sessile by a 
sagittate-dentate base: involucre 9 to 12 mm. high: achenes ob- 
long, somewhat narrowed above, 13-ribbed. 

Streets of Pasadena, acc. to McClatchie. Introduced from 
Europe. 

3. 0. acuminata Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 437 
(1841). 

Perennial, slender, 3 to 8 or 9 dm. high, cymosely branched 
above : herbage cinereously puberulent but the inflorescence 
nearly glabrous : lower leaves 15 to 25 cm. long, broadly lanceo- 
late in outline, pinnatifld with narrow spreading or retrorse lobes 
attenuate below into a petiole and above into a tail-like prolong- 
ation 8 cm. or less long: involucre narrow, 10 to 12 mm. high; 
minute outer bracts canescent ; inner bracts 5 to 8, bright green, 
glabrate: flowers 5 to 10: achenes fusiform, somewhat narrowed 
at summit. 

On dry slopes in open forests of the Transition Zone: San 
Bernardino Mts., at Bear Valley, Parish, no. 1460, and Upper 
Santa Ana Canon, Hall, no. 7538 ; Frazier and Alamo Mts., Ven- 
tura Co., Hall, nos. 6596, 6702; Mt. Pinos, in Kern Co., Hall, 
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no. 6384, and Jnn., 1904, GrinneU; Tehachapi Mts., Kern Co.. 
Ilasse dr Davidson, no. 1737 ; thence north and east. 

4. C. occidentalis Nutt., Journ. Acad. Philad. vii. 29 (1834). 
Gray IIawksbeard. 

Steins stout, usually several from the strong: perennial root, 
branching: above, the whole plant 1 to 2 dm. hig:h : herbage tomen- 
tose (the tomentum sometimes with a tendency to fall in age) 
and often glandular-hirsute above, especially on the peduncles: 
leaves thickish, runcinately toothed or deeply pinnatifid into lin- 
ear or lanceolate lobes, the uppermost portion entire, acuminate : 
involucre 10 to 30-flow^ered, 12 to 15 mni. high, calycubite, its 8 
to 24 bracts oblong-lanceolate: achencs brown, fusiform. 10 to 18- 
eostate, 8 or 9 mm. long. 

On dry forested slopes of the Transition Zone (rarely in the 
Upper Sonoran) : Bear Valley, San Bernardino Mts., Pansh, no 
1459; Pinos, Frazier, and Alamo Mts., Ventura Co., Hall, nos 
6556, 6595, 6703, respectively; north to Washington, east to 
Nebraska, etc. 

Var. Bubacaulis Kell., Proc. Calif. Acad. v. 50 (1873). 
C. subacaulis Coville, Contr. U. S. Nat. Herb. iii. 562 (1896) 
Herbage (especially the peduncles, petioles, and midribs of the 
leaves) usually hirsute with spreading glandless hairs; leaves 
deeply pinnatihd or bipinnatifid. — Bear V^alley, San Bernardino 
Mts., Parish, acc. to Coville ; northern Sierra Nevadas. 

Two distinct forms (in addition to the named variety) may 
be segregated from C. occidentalis as above characterized; the 
one, represented by such specimens as my nos. 6595 and 6703. 
being merely canescent-tomentose ; the other, represented by Mr. 
Parish's no. 1459 and my no. 6556, having bristly gland-tipped 
black hairs on the inflorescence, in addition to the tomentum. 
The non-hirsute form sometimes exhibits a few sessile yellow 
glands on the involucre I bracts. The var. subacaulis differs from 
the species mainly in the absence of glands on the spreading hairs 
w^hen these are present, but some specimens of both the species 
and the variety are destitute of spreading hairs. 
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121. HIEBACIUM L. Hawkweed. 

Perennial herbs, ours rongh-hairy, with entire or dentate 
leaves and small or middle-sized heads in a panicle. Involucre 
cylindric or campanulate, its main bracts in 1 to 3 ranks with 
shorter ones at base, destitute of thickened midribs. Achenes 
linear, not at all narrowed above, striately ribbed. Pappus a 
single row of fragile capillary bristles. 

One of the largest of plant genera, a majority of the species 
European. Several of our species are but very imperfectly 
understood. It seems (juite probable that further investigation 
will prove our nos. 3 and 5, together with H. Brandegei, to be only 


forms of H. arguium. 

Flowers white: stems tall 1. E. albiflorum. 

Flowers yellow. 

Stems leafy. 

Pappus rufous or brown: leaves entire 2. //. horridum. 

Pappus nearly white: leaves mostly dentate. 

Inflorescence leafy; peduncles and involucres with light-colored 

stipitate glands, or smooth 3. //. Fariahii. 

Inflorescence merely bracteate: peduncles and involucres with 

black stipitate glands 4. li . argutum. 

Stems nearly naked exce])t at base: involucre and peduncles roughened 
by stipitate glands 5. //. Griiinellii. 

1. H. albiflorum Hook., FL Bor. Am. i. 298 (1834). 


Five to 9 dm. high: stems leafy below, nearly naked above, 
ending in a panicle of white-flowered heads: herbage thickly 
beset below with tawny bristly hairs ; glabrous above except for a 
minute glandular pubescence and sometimes a few soft hairs on 
the inflorescence: lower leaves oblong, narrowed at base to a 
winged petiole, 10 to 15 cm. long, 2 to 4 cm. broad, from entire 
to saliently repand-dentate ; upper leaves oblanceolate to linear, 
those of the inflorescence linear-subulate: involucre about 10 mm. 
high ; its bracts linear-attenuate : pappus dull white. 

In open pine forests of the Transition Zone, from the San 
Jacinto Mts. north throughout the state and also in the Rocky 
Mts. 

2. H. horridum Fries., Epic. Hier. 154 (1862). H. Breweri 
Gray, Proc. Am. Acad. vi. 553 (1865). 

Plant 1 to 3 dm. high, with commonly numerous stems from 
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stout horizontal roots: herbage pubescent with long brown or 
whitish shaggy hairs : leaves oblaneeolate or ligulate, obtuse ; the 
lower 10 cm. or less long by 10 to 15 mm. wide, tapering to broad- 
ly margined petioles; the upper ones somewhat smaller, sessile: 
panicle rather close; involucre 6 or 7 mm. high; its bracts nar- 
rowly lanceolate, acute ; ligules bright yellow ; pappus fuscous. 

Always among rocks or in decomposed granite : Upper Tran- 
sition and Canadian zones (altitude 1800 to 2500 m.) in the San 
Jacinto and San Bernardino Mts., and on Mt. Pinos, Ventura Co. ; 
to be expected in the San Gabriel Range ; northward throughout 
the Sierra Nevadas. In Sierran specimens the color of the crin- 
ite pubescence rurs through all shades from rich reddish-brown 
to pure white. 

3. H. Parishii Gray, Proc. Am. Acad. xix. 67 (1883). 

Plant 3 to 6 dm. high, stems several, apparently from stout 
horizontal rootstocks, leafy up into the narrowly oblong panicle : 
pubescence shaggy-hirsute on lower leaves and basal portion of 
stem, glandular hairs of the inflorescence light -colored or none: 
lower leaves oblong to narrowly lanceolate, tapering to margined 
petioles, remotely but saliently toothed on the margins, 8 to 20 
cm long, 12 mm. or more vide; upper ones narrow, sessile and 
entire. 5 cm. or more long: peduncles shorter than or slightly ex- 
ceeding the heads : involucral bracts linear-subulate : flowers yel- 
low : pappus nearly white. 

Foothills of the San Bernardino and San Gabriel Mts. in the 
Upper Sonoran Zone. 

Dr. Gray describes this species as having “no glandular hairs 
or stipitate glands: * * *: involucre pale, granulose-puber- 

nlent Mr. Parish has collected it a number of times and 

writes: “All specimens collected by me came from a limited 
si^ace on some cliffs at about 3000 ft. alt. in Waterman Canon.’’ 
Now, while these specimens are mostly only viscid-glandular in 
the inflorescence, some of them have conspicuous but light- 
colored stipitate glands, thus exhibiting an interesting variation 
in this character.^ Mr. Parish further writes that the species 
must have been founded on his no. 1132, of Sept. 25, 1881, this 
being the only number of it collected previous to the publication 
of the species. 
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4. H. argutum Nutt., Trans. Am. Philos. Soc. ser. 2, vii. 447 
(1841). 

Plant 3 to 10 dm. high, leafy up to the inflorescence: herbage 
shaggy with brown hairs below, the upper part of the stem and 
the inflorescence blackish-green and glandular : leaves oblong to 
lanceolate, acute, remotely but saliently dentate; the lower ones 
7 to 20 cm. long, 1 to 4 cm. wide; upper cauline leaves sessile and 
narrow : ligules probably yellow : pappus gray. 

A little-known species first collected in the hills back of Santa 
Barbara by Nuitall, who described the involucre as ‘‘smooth and 
blackish-green.’’ My description is drawn from the following 
specimens, all of which have a densely glandular inflorescence: 
Santa Cruz Island, Aug., 1886, Greene; Santa Lucia Mts., Aug.. 
1885, Plaskettj Santa Rosa Island, Jun., 1888, Brandcgec, 

5. H. Grinnellii Eastw^ood, Bull. Torr. Club xxxii. 217 
(1905). 

Slender, 2 to 6 dm. high, with leaves mainly in a basal cluster : 
herbage densely clothed below with long white or brown woolly 
hairs; upper part of stem granular-puberulent ; peduncles and 
involucres beset with numerous short-stipitate glands: basal 
leaves oblanceolate, tapering to a broad petiole, mostly repand- 
denticulate and acute, a few entire and obtuse, 4 to 12 cm. long, 
1 or 2 cm. wide; the cauline few, linear-acuminate, sessile, entire 
01 nearly so: panicle open, the branches few and widely spread- 
ing: peduncles 1 to 3 cm. long: involucre 8 to 10 mm. high; its 
bracts linear-attenuate: ligules yellow: pappus white or with a 
yellowish tinge. 

Arroyo Seco, near Pasadena, Dec., 1903, and Jul., 1904,trnM- 
nell; Malibu Creek, Santa Monica Mts., Aug. 5, 1898, Barber; 
Fish Creek, San Bernardino Mts., J, and II, W, Orinnell, no. 246 
(less pubescent above). 

H. Brandegei Greene is known only from the original collec- 
tion, Santa Lucia Mts. (north of our district), 1885, Brandegee, 
but is to be expected further south. It is much like E, Grinnellii, 
but may be distinguished by its short and broad (5 cm. or less 
long) obtuse entire leaves. 
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Tiiclioi»tiliiini 

202 

bpinohum 

124 

incisum 

202 

Xtn tho< ephalum Itiitdum 

35 

ll IMS 

245 

Ximenesta ny straits 

138 

ingubtifolia \ar latiuseula 

245 

tnu roptf ra 

138 

snfirutirosa 

2 45 

Xylorhtza Orcyttxx 

78 

TroMmon 

275 

tortxfoha 

77 

C htfense 

277 

Yarrow Common 

211 

e latum 

279 

Zonnnthemxs < orymbosa 

15L 

glauonm 

276 





ADDENDUM. 

Artemisia Rothrockii dray. Hot. Calif, i. (HS (ISTHU 

A low shrub, nearest to A. tridentata : herbaae eaneseenl with 
a close pubescence: leaves 1 to 2 cm. lonji, sometimes narrowly 
ciineate and obtusely 2-]obed at summit, usually spatulate- lance- 
olate or linear and entire, obtuse; heads glomerate-paniculate, 12 
to 14-f1owered : involucre larj^er than in A. tndcatafa and more 
globose, about 4 mm. hii»h; bracts ovate ov oval. 

San Bernardino IMts., at 2100 m. alt., with A. tndentaia. Aim. 
25, 1907, Veniou Badci/: eastern crest of the Sierra Nevadas from 
Olancha Peak to Mt. Dana. 
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PLATE 1. 


Aster Menziesii Lindl. 

1 Mud 2. EJoworiiig stciiiH, .sljowinj? the ligid leaves with broad sessile 
base arid the a rrangcniont of the heads. 

.‘5. Leaf -surf aee, showing? the eharaeter of the ])iibeseencc. 

4. An outer bract of the involucre. 

.■). An inner bract of the involucre. 

6. A ray-llower. 

7. The 8tyle*branchea of a ray-tiowcr. 

5. A disk-flower. 

ih The style-branches of a disk-flower. 

JO. Three stamens from a disk-flower. 

IL A single pu])])us-briHtle from a disk-flower. 

All the figures were drawn from the type specimen at Kew by Miss M. 
8mith under the direction of W. L. Jepson. 
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PLATE 2. 


Aster Bemardinus Hall. 

12. A flowering stem, showing the lax foliage anil the arrangement ot 
the heads. 

L‘{. A more loose infloreseenee. 

1 1. Leaf siirfaee, showing the eharaeter <»f the pubescence, 
lo. Two leaf -hairs. 

1(). An outer bract of the iuv(»lucre. 

J7. An inner bract of the involucre. 

JS. A ray-flower. 

19. The 8tyle-))ranchcs of a ray- flower. 

20. disk-flower, 

21. The style-branches of a disk-flower. 

22. Three stamens from a disk-flower. 

2.'!. A single pappus-bristle from a disk-flower. 

Pigures 12 and 13 are reduced to one-half. The remaining figures are 
enlarged. 

All the figures A?\ere drawn by H. N. Bagiev under the direction ot 
H. M. Hall. 
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IIlHA.M I). DKN.S.MOUK. 

(if BaUimi iii lit hut ('alh (/( , lit hut. If (.scansin. 


IXTKODrcTlOX. 

• 

In Ili(* follow inu juipcr I prcscnli'd sonu* of Ur* results 

of nil iiiv<‘st i^nl ion of t}i(‘ structui'i* nnd fniK'tion of the ])()lar 
('n|)s in Stnila(ina aniph .rlt tnths, Nutt. Tli(‘ ninlcrinl for Ihi^ in- 
vestit»ntion w’ns untlicrc'd nt Bcrkchw’. Cnlifornin, in t]i(‘ spring rif 
lf)07 nnd tlic slides were pre])nred in Inliornlory of Dr. W. *F. 
\'. Osterliout, nt the rniversity of (’nlifornin. The* suhsequiuit 
studies linve ])f*en (‘onijileted in niy own Inhorntory, during tlie 
])nst y(*nr, nt Beloit Dolleiie. 

Ivoot lips of Sniilneinn wer(‘ irnlhered nnd fixed in the ti(*ld in 
vni'ious killing solutions. Klein in injj; s stron**: mixture ^nve 1h(* 
l)(^st results nnd wns nininly employed for fixation. Th(* stains 
used wer<* Khmiminy’s triple stain, J leidenhain ’s iron-hiema- 
toxylin, nnd jiyoktanin blue. The iron-hiemntoxylin wns inferior 
foi* tli(* study of eytoplasmie structures. J^voktanin hlm^ ])i‘oved 
1(‘ he sup(*rior to tin* {gentian violet for hrin^inf>: out the fibrous 
strueture of the eytojilasm and of the ])olar caps, and was used 
instead of ^;entian violet in the re^idar formula for the triple 
stain. The sections W’ere over-stained in jiyoktanin him* and the 
exc(‘ss of stain w^ashed out in absolute alcohol. 

Th(* material, when staiiuMl, proved to be unusually favorable 

I 

for study. The caps in tlie dividing <‘(*lls w^en* aliundant nnd 
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find th(*ir fibrous structure differentiated very sharply with 
pyoktanin blue or ‘.^entian violet. 

At first longitudinal sections of the roots were studied, but it 
soon a|)i)eared that transverse sections are indispensable for a 
(*l(‘ar understanding of the origin and structure of the polar caps. 
1’bis is particularly true with reference to the structure of the 
younir ('aps and the central portion of the more mature ones, 
which is difTi(*uJt to determine in lonuitudinal sections. 

'^Jdie striudure of tin* cytoplasm and the dev(‘lopment of the 
usual tyj)e of polar caps will be discussed first. Some of the 
mon* important variations in form of the caps and of th(‘ spindles 
whi(*h d(‘velop from them uill be explain(‘d and illuslrat<^d in the 
lattt‘r part of the paj)er. 

()hM(;iX, STHIUTTKE AND PrXiTION OF TliltJ POLAH (’APS. 

1. Tin. ( VTOPIASM. 

The cUoplasm in the resting* cells of llie root tip is com])osed 
of a fibrous and a ni'anular element. The fibrous element occurs 
in the form of a (*ontinuous im^shwork whi(*h extimds from the 
nucli'ar membrane to the cell wall. The filxu's of this meshwork 
often app<*ar Ix'aded as Ihouuh com])os(*d .of granules, and the 
ant:h‘s of the m(‘shes are marked ])y (*onspieuous nodal points, 
’'fhe ^rjunilar t'lement may be uniformly distributed, or it may 
colhx't on the fibers of the nu'shes and obsinin* their fibrous char- 
act(‘r. Idle meshes are usually smaller and more repndar near 
flu* nuclear imuiibram* than in the f)eri]>lieral portions of the cyto- 
plasm. This is parti(‘ularly trm* in the reuion immediately over 
the poll's of the nuclei. In many restin<.r cells (fi^s, 1 and 2), 
a definite mass of cytoplasm ajipears over one or both poles of a 
nucleus. These cytoplasmic masses stain heavily on account of 
the larire amount of }.rranular matter present in them; the meshes 
of uhiidi they are eomiiosed are usually regular in form and are 
Nhar])ly defined on account of the clearness with which their fibers 
are dilT(*rentiated with cytoplasmic stain. The c.vtoplasin be- 
tween these polar masses and the (»ell wall is usually vacuolate 
and presents the appearance shown in figure 2. Durin^r the early 
prophase stages which immediately precede the formation of the 
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polar oaps, there is very little ehaii^e in the eytoplasin of the eells, 
except a sli^lit increase in the amount of ^rrnnnlar matter in the 
rejifion of the poles of the nuclei. In other respects the cytoplasm 
in a cell in tin* nvstinir staj»e. as I'cpresented in fi^ire 1, presents 
essentially the sann* ap])eai*ance as that in a similar cell in which 
the ])olar caps are just heuinninu to form (fi^. 8). 

2. TMK OKKUN AND STIU’(TURK OF THK 1*()L\K (\\I*K. 

I have not been able to discover in the cells of the {)eriblem 
and ])lerome layers any constant relation belvv(‘en the orij^in of 
polar caps and the (‘ytoplasmic accumulations which have b(*en 
d(‘S(*ribe<l abovt*. In tlu* <'(‘I!s of the <l(*rniatoi*(‘n and tia* (*\oder- 
mis, cytoplasmic accnmulat ions similar to thosj* above* (h*s(*ribed 
ahvays pr(*(*<‘de the foianation of the polar caps and seem to b(*ar 
a constant relation to their dev(‘lopment. In the remaininj^ tis- 
sues of the root, howev(*r, the cells in which ca|)S an* forminj; 
fiive no evi(l(‘nce of such accumulations, (‘it her in the r(‘sl inj^ staj^e 
or in tin* (*arl\ pi*ophas(* stai»(‘s. 

The cai)s make* their first app(*arance at about the tiim* when 
the continuous spir(*m thr(*ad sei:m(‘nts te) form the* chro!nosom(*s. 
^rh(*y usually take the form of a low’ dome or cone shap(‘d mass 
of (*ytoplasmi<‘ m(*sh(*s which covers the pe)l(*s of the nncl(‘i. Th(*y 
may assume very ditferent forms in (jertain excej)tional cas(*s, 
which Avill be discussed lat(‘r in this pa[)er. Fij^un* 8 show’s two 
of these youiifi' cai)s soon after thei!* orijiin as they api)ear in 
lonj^’itudinal S(*ctions. Tlu* cap at the lowei* pole in thi* fij^nre 
has the usual foinn and stnieture; the one at the opposite* i)ole* 
is irregular in form and its structure* is (*once*aled l)y tlu* nu*s}u*s 
of the overlyinj* eytoi)lasm. In figure 4a, a very younjr, donu*- 
shaped cap is shown as it appeared in a transve*rs(‘ section 
through a root tip. At a slightly d(*eper focus the* chromosome*s 
of the nucleus ov(‘r which this (*ap is beinjx fonru*d a[)pe*are*d in 
the condition show’n in fif^ure* 4b. 

The*se youn^ caps are f^enerally (juile* cl(*arly diITere*ntiated 
from the surroundiufj: cytoplasm of the* cell on ace'ount of the 
larj^e amount of j^ranular matter whiedi colU*e*ts ove‘r their sur- 
faces. This fi:ranular matter stains heavily with pyoktanin and 
f^^entian vieded and thus defines sharply the emter limitin*^^ laye*r of 
the caps. This layer seems, in all cases, to be comi)os(*d of a 
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sirij^Ic lfi><T of (*ytoi>Jfisinic nieshos which correspond in structure 
to llio »»<*n(*rnl cytoplnsinic nieshwork of the cells in which the 
ciips ;n*is(*. These int‘shes of the c«p Jire approximately diamond 
shaped in outline ( fij*. 4a) and are arranged in definite rows 
\\lii(di eitlier (‘onver^e toward the pole of the cap or run in ])aral- 
1(^1 rows on its outer surface. Their nodal points are very promi- 
muit and in strong artiticial lij*lit, or in intense sunli<»ht. these 
j)oints form the consincuous ehunents of tlu‘ cap wall, as repre- 
s(*nt(*d in tlie li^ht area in %ure 4a. In well staimnl prepara- 
tions, howe^T!^ and with j»ood li^ht, the outlines of the Tiieshes are 
cl(‘arly (h'fim^d and i)rese?it the appearanc(‘ represented in ilie 
fij^ur(‘. 

After th(*ir first aj)p(‘aran(*e, tlu* eaps (‘lonyate vei’y rapidly 
and interinediate staj^^'s of l}i<*m are oftiui difficult to firid. Fi^- 
uri‘ T) r(‘pres(‘nts a medium siz(‘d cap vliieh was drawn from a 
transverse se(*1ion of a root. Tlie cap had becm cut oblicjiiely so 
that one side w’as larjj^ely renujved by the kiiib*. '^ITie pole of the 
cap a])p(‘ared li^ht, as in the figure, and was composed of more 
ii‘n‘^ular nusslies than those wliich constituted tlH‘ latiTal bound- 
ing layer of the cap. These latter meshes a])t)enred to be ar- 
raimed in definite I’ow’s wiiich couverued toward the lij^hter polar 
an'a. The verti(*al fib(^ of these rows of meshes w^ere darker 
than the transverse fibers and appeared like continuous fibers 
covered with granules runninjz from the base to the a[)ex of the 
<*ap ( flij. b). ^rh<»se vertical filxu’s would ))e(*ome free fibers by 
the <lisappearance of the lijihter transverse fibers of the meshes. 

I b(‘Iiev(* that tlie dark fibrous lines seen in this cap represent the 
fir*st stajzes in the development of the spindle fibres, and that their 
formation illustrates a ^(uieral proctss by wdiich the nieshwork 
of these polar cajis is converted into the free fibres of the spindles 
which develop from them. This jirocess wdll be more fully dis- 
cussed in connection with fijLmres 12 and 13, which represent 
later staj^es in the (hwelopinent of the eaps and the spindle. Fij?- 
ure 6 rejiresents a mature cap (in a transverse section of the 
root) with a broad and more or less flattened polar area. The 
outer layer of meshes of the polar area at the apex of the cap is 
seen in the fijiiire to have been partially removed by the knife. 
Where tliis outer layer has been removed at the apex the lighter 
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Olid inorv ddii'iiti* iiinor loyor of ineslies is visihJo. Those* iiinor 
iiioslit‘s of ih(‘ ooj) aro always very lightly stainod and aro apt to 

I) 0 ov(*rlookod (*V(*ii in woll stainod pr(*pa rat ions. Thoy aro ooni- 
])osod of (h*lioa1(‘ fibors with ratlu'i* proniint‘nt nodal points, oaoli 
of whi<*h looks lik(* a sinj’lo larm* jirannh* of (h*c‘ply staininl nia- 
torial. 

Most of tho in(‘diinn siziMl and niatun* oai)s as st*(*n in tho 
transv(*rso so(*ti<)ns pi*<'sont tlio sanu* ^(‘ntM’al stnuHnri* and ap- 
])(‘arano(* as slniwn in iimu't* (>. Tlu* oiit<‘r limiting lay(‘r of 
ni(*sh(*s is hiL’hly ^i*annlar and hoavilv stainod. Tlu* m*annl(‘S 
ooll(*ot alon^‘ tlu* hl)(*rs of tlu* nicshos and at tlu* nodal points 
which a!'(‘ thus rcnd(‘r(‘d prominont. 1'lu*s(* nodal points may lu* 
(*asily mistak(*n for tlu* (‘iids of liboi's, part i(*nlarly in siroim li^ht. 
Tlu* (*a[>s arc nsiially sliiihtly (lattoncd at the pob* and in a (*ap 
with a broad pob* in A\hi('b tlu* ap(‘\ has not been cut away tlu* 
nature of tlu* nuslu's (‘oinposinur tho outt*i* layoi* of tlu* (*aj) can 
bo (*b*a]-ly s(*cn. In many of these caps tlu* convexity of the sur 
face* r(*n(b‘rs the interpretation of tlu‘ir si met him* vc‘ry diftienll 
and sp(*einu‘ns must lu* found in whi(‘h a mor(* dir(*et view of tlu* 
la1(*ral surfa(*<'s (*an be* obtained as in fienr(*s o and l>. 

1'lu* (‘aps in the longitudinal se<‘tions pi*<‘sent tlu* app(*arane(* 
i*(‘pr(‘S(*ntul in figures 7, S, and b. Th(‘y oftc'ii hav(* dilfen*!!! 
forms at tlu* o])|)osit(* ])olos of a simple nueb*us, as i'(*pr(*s(*ntod in 
tlu* above tiL»ur(‘S. b'hose ditl[*(‘n*neos in form may lu* dm*, in 
SOUK* instances, to tlu* fact that tlu* (*aj)s an* more* or b*ss i*llipti(*al 
in outlim* as is shown in tlu* 1ransv(*rs(* S(*(*tions of tlu* caps ( fi^. 

II) . For this reason a slieht diir(*ron(*o in tlu* oi-ientation of tlu* 
two (‘a])s at the opposite ])oles of a ^ivon nueb*us miuilit (*aus<‘ tlu* 
diffei*(*ne(* in tlu*ir app(*aranei*. This so(*m(‘d to be tlu* ease in tlu* 
prefiaration from wliudi fij^uro S was drawn. At a (h*op(*r f(u*us 
than tliat at \^hieh tlu* drawine was nuuh* tlu* cap al the upper 
j>olo in th(* fimin* assumed a broad as}u*et approximatin*^ to the 
cap at tlu* opj)osit(* j)olo of tlu* nuolous. 

Tn other instances 7) tlu* diffen’nei* in app<»arane(* is 

undoubtedly dm* to a real differenee in tlu* form of the two cajis. 
As in the transverse* sections already described, tlu* din*e*rences in 
the api)earance of the outer limitine^ lay<*r of iiies}H*s in all these 
fi^nires seems to be due lareely to the amount of f^n-anular matter 
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whi<'li is deposited upon it. When this granular matter is abun- 
dant, th(‘ caps af)[)eai‘ to be heaviJy stained and the fibrous char- 
acter (»r th(* rn(^s]les is more or less obscured (fii^:. 7, upper polar 
cap). It* tile amount of granular matter deposited is small the 
caps ar(‘ litihtfu* in color and th(‘ fibrous walls of the meshes are 
nion* (*)(‘ar]y discern(‘d (fit*:. 9). Where the outer layer is re- 
moved (►th<*r layers of mesh(‘s are revealed which are more deli- 
(*atc and less heavily stained than the outer layer, but have the 
sanH‘ mesh-like sti'uctun^ (se(» fi^. 7, lower cap, and fi". 8). In 
other instances ( (iy. 9) the j)oints of the meshes are clearly 
marked, but tlu* complete outline of the latt(*r can not be fol- 
low(‘d. This appearance mit'ht easily be mistaken for the cross- 
in^^ of fib(*rs, (*xc(‘])t that the ])oints are too definit(‘ in their ar- 
I’anfj’iaiient to admit of such an interj)retation. 'Jdie convexity of 
the outer surfac<‘ of tlu* ca[) in figure 9 undoubtedly produces the 
abov(* (‘fleet, siiu'c in ca])s with a* more flattened surface (fij>s. 7 
and 8") th(‘ outlin(‘s of the m(‘sh(‘s can b(‘ trac(‘d. 

3. TIIK (a:NTHVTi AKi:\ OF Tm: POI.AH (’Af>S. 

1 have not b(*(‘n able to arrive at a satisfactory (*onclusion 
coiicernintr the structure of the ccmtral portion of the caps in 
SmihuMua froiij a study of lon^iitudinal sections. Ii] the longi- 
tudinal s(‘('tions through the caps 1 could not be (*ertain whether 
the st]’u<‘tui-(‘s s(M*n b(‘lonned to tlu* central portion of the (*ap oi* 
to its out(‘r limit iiu* layer of nu'shes whi(*h were seen (‘ither above 
or below tlu* jflane of focus. In transverse sections this dilTicmlty 
is (‘liminated and tlu* very utmsual size of the caps in Smilacina 
has c*nablc*d me to secure uood views of this interior portmn of 
the caj>s. Fiiiure 10 is a section threnpib a youn^ cap which ap- 
parently had the* usual lu*avily stained layer of bounding meshes 
repr(»sentc*d in prc'vious fiirurc^s. The central area in this cap 
a{)pc*ared to be practically free from f^ranular matter and was 
oceu]>ic*d by an extreunely delicate endoplasmic meshwork wtth the 
appc'arancc* repivsiuited in the fijjrure. The fibers of these interior 
meshes take the* stain very lijjhtly and on account of their deli- 
cacy thc‘y are apt to be* destroyed by poor fixation or to be pulled 
out or crushed in sectioning. In material which has not been 
well fixed or stained, this central region of the cap appears to be 
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empty or to he oeoupied hy interlaeinjir fibers. Tlie most favor- 
able eonditioiKs of lia:ht and the best kind of preparations arc 
neeessary to brin^ out tliis ineshwork elearly as it aj)peared in 
the preparation of \vhieli figure 10 is an aeeurate reproduetion. 
The interior m<‘shes vary greatly in size in different eaps, as (*an 
be seen by a eonii>arison of tii»nr(‘ 10 with fi^^iire 11. Fif»nre 11 
is a transvt*rse se(*tion of a more inafme <*ap than that represented 
in fifiure 10. The ecmtral in(‘shwork is bme made u]) of very 
small meslies whieh wen^ v(*ry (*h‘ai*ly didim d in eertain parts of 
the ])reparat ion, while in other pla(*es simply the nodal points of 
th(‘ meshes wvn^ visible whi(*h arc* r(‘pr(‘sent(‘d hy dots in tla* tijj^- 
im* Ida* ])r(*s(*ne(* of a cM*ntral m<‘s]nvoi‘k in transverse se(*t ions 
of these polar eaps indieates that they have* (‘ss(*ntially the same 
striietui’i* thronehout in all stages of their d(*V(‘lopm(*nt. One or 
mon* of the ou1c*i* layers of this m<*sh\\ork of whieh llu‘y are eom- 
pos(*d becomes highly ^I’anular at an early stain* in th(*ir develop- 
ment and stains lieavily, tlnis forminu ^^hat appears to lx* a (h‘f- 
initi* wall oi* mc'mhram* over tlu*ir (‘iitii't* oiit(‘r snrfac'e. I'hc* e(‘n- 
tral eon* of meshes often remains pra(*tieally unstained even in 
oth<*rwis(* well stain(*d pre[)arations and }i(‘n(*e. an* (‘asily over- 
look(*d '^I'liis <‘(‘n1i*al nnstaiiH*d an*a ntidonhtedly <M)rr(*sponds to 
tin* “hyaline* area'' of other inv(*st i^ators. 

The* above fa(*ts emphasize the vi(*w' that the* eaps orij^inalc* in 
early prophasc* of nnc'lear divisions from one or m(»r(* lay<*rs of 
(‘vtoplasmie m(*shes at the i)oles of the* nn(*h*i. On aeeonnt of 
the sudden appearance of the caps and th(*ir rapid d(*V(‘lo[)ment at 
this eaily sta< 4 e, 1 have* be<*n nna])h* to deteimiine wdi<*t]ier thc*y 
arise* by llie* transformation of laye*rs e»f m(*she*a whieh W(*r(* al- 
ready in (‘xiste'nee in the re'stiim staj»e of the* cells (fiirs. 1--), ^>r 
w'h(*the*r tlie*y an* in part dne to a ne*w’ growth of me*she*s whieh 
taki‘s place in e*arly ])rophase. 

4. THK ORienN OF TflF SJMNDLK. 

The first ai)T>earane*e of the spindle* fibers as granular fibrems 
lines on the emter surface of the e*aps lias alre*aely be*(‘n de*scribe*d 
anel dis(*nsseel in connection with figure 5. The viewv was there 
advane*e*d that the spindle fibe*rs arose from vertie*al fibei's of rows 
of me*shes whiedi constituted the bemndinj^ layer e>f the cap. 
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These meshes are arran^^ed in rejiular rows over the surface of 
the caps and, in consequence, the forrnin^^ fibers appear as prac- 
tically straight lines. By the disapi)earance of the transverse 
fi})ers of tlu‘S(‘ same meshes the free fibers of the spindle would be 
formed. This eoneeplion of the formation of the spindle fibers 
is emphasized liy the study of polar caps which are being trans- 
form(‘d into the spindle. The dark fibers seen on the surface of 
these (*a})s (figs. 12 and 13) are more granular and more heavily 
stained than in the younger stages of the caps (fig. 5). They 
may run in parallel lines over the surface of the cap (fig. 12 
upyier cap), or they converge toward the j)oles of the ca]) (fig. 12 
and 13, lower polar caps). A deeper focus or an optical section 
of such caps jiresents a confusion of meshes and fibers (fig. 13, 
upper polar cap). While the meshes of the cap are being thus 
transformed into fibers the nuclear membrane disappears and the 
caps fmsh into the nuclear cavity and apparently crowd the chro- 
mosomes into an ecpiatorial plate (figs. 12 and 13). During this 
process, i>arts of a delicate nieshwork can sometimes be seen in 
that part of the nuclear cavity whi(*h remains between the two 
cai)s (fig. 12). The two caps ultimately become transformed into 
two half spindles which unite to form a single diarch s])indle. 
l"he chromosomes then assume their ordinary position at the 
equator of this spindle in metaphase (fig. 14). The spindles 
usually assume the form of the caps from which they were de- 
rived (fig. 14) and this form seems to persist in many instances 
during the anaphase stages (fig. 15, upper half). 

The sy)indles vary so much in form in cells which belong to 
the same tissue-la.\ ers that I have not thought it necessary to 
illustrate or des(*ribe the different forms wdiieh they assume. 
They may be broadly multif)olar diarch or approximately bipolar 
diarch. In general the broadly multipolar spindles arise in short 
cells while those whi(*li are approximately bipolar are more fre- 
quently found in the elongated cells of the plerome and the peri- 
blem. In all cases the outer fibers of the spindles are heavily 
stained and granular and are apparently formed from the outer 
granular surface layer of meshes of the caps. They seem to be 
attached to the chromosomes in anaphase and to constitute a 
part, at least, of the contractile fibers of the spindle (fig. 15). 
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The more delieate fibers which constitute* the supporting fibers of 
the central spindle are apparently developed from the central 
mesh-work of the ca]) in the same manner as the contractile fibers. 
These central spindle fibers are granular and ragged in appear- 
ance and in many instances they do not seem to be continuous 
from pole to pole of the spindle (fig. 15). In transverse sections 
of the mature spindle the fibers usually present the appearance 
of dots without transverse connections. In a young stage of the 
spindle, how^ever, represented in figure lb, the dots representing 
the central sfiindle fiber's W'cre connect(‘d with each other by deli- 
cate fibers to form a net-w’ork. The chromosomes wdiich ap- 
peai'ed in the preparation indicat<‘ tliat the section must have been 
cut through a forming spindle befoi'c the chromosonu's liad taken 
up their ])osition on the outside of the s])indle in metajihase. 
Osterhout (’02) figures and describes a similar net-w’ork in spin- 
dles in the pollen mother cells of Agave. 

5. VARIATIONS m TJIK FORM OF THE 0 \PS. 

0 . Multipolar (^aps. 

Although the cajis an^ usually dome-shaped or conical in out- 
line, considerable variation from th(‘ type is frcMpiently found 
as indicated in figures 7 and 8. Among the most marked of these 
variations are the multipolar' caps, some of wdiich are shown in 
figures 17-20 in different stages of development. Figure 11a 
shows a young cap with two poles of which the one at the left is 
apiiarently seen in optical section. Figure Mb shows this same 
cap as it appeared at a deeper focus in the jrreparation, with a 
third median pole w^hich did not appear in the plane at which 
figure 17f/ w^as drawn. The structure of the cap at this latter 
focus w as not clear and is not indicated in the figure. Figure 18 
illustrates a somewdiat later stage of a similar cap seen in optical 
section in which three well formed ])oles w^ere plainly visible. 
In figure 19 the cap at the upper pole of the nucleus is irregular 
in form, while that at the lower pole has the usual outline. Fig- 
ure 20 represents a more mature multipolar cap in which two 
poles are plainly seen, with a third pole dimly outlined at a deep- 
er focus, shown at the left in the figure. These multipolar caps 
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assume r/uite a variety of forms and give rise to broad multipolar 
diareh spindles. In their origin and appearance they resemble 
the eaidy stages in the formation of the multipolar polyareh 
si)indles in the pollen mother cells of this same plant of which 
I have made some preliminary studies. 

b. Monarch Caps and Spindles. 

The exodermal layer back of the meristem region in Smila- 
cina consists of alternating long and short cells. These cells un- 
doubtc'dly correspond to the long and short exodermal cells men- 
tioned by llaberlandt (’04) as common in the roots of many 
monocotyled()ns and some rlieolyledons. llaberlandt assigns to 
the small cells the function of transfei-ring absorbed materials to 
the cortex of the root after the longer cells have become cutinized. 
The long and short cells in Smilacina donldless have this differ- 
ence in function, since the small cells retain their normal apj)ear- 
ance after the cytoplasm in the larger cells shows signs of de- 
generation. The tiiitosis w'hich gives rise to a long and a short 
cell differs mat(‘rially from that which ivsults in tw7) erpial cells. 
The latter type of mitosis in the exodermis is the same as in the 
other cells of the root. When a long and a short cell are to be 
formed, how’over, a })()lar cap develops at but one ])(>!(* of the 
nucleus. The polar cap and the spindle which develops from it 
I have termed monarch, to distinguish them from the diarch 
caps and si)indles wdiich are formed at two poles of a single 
nucleus. In other respects the monarch caps and spindles have 
essentially the same origin and development as tlie diarch caps 
and spindles wdiich are formed in the exodermis and in the other 
tissues of these roots. 

Like the diarch caps of the exodermal and the dermatogen 
layers the monandi caps have their origin in a dense mass of 
cytoplasm which accumulates around the nuclei in very early 
prophase. If diarch caps are to be formed, this dense mass of 
cytoplasm is more conspicuous at the two poles of the nuclei than 
at the ecpiator. If, how^ever, a monarch cap is to be developed, 
the cytoplasm accumulates at one pole of the nucleus (fig. 21), 
w hile at the opposite pole a very thin sheet of cytoplasm remains 
between the nuclear membrane and the cell wall. This dense 
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cytoplasmic mass within which the polar cap is about to develop 
is very granular and the fibres of the meshes are obscured. The 
granules seem to collect along these fibrous walls and give to the 
entire mass the appearance of an alveolar structure (fig. 21). 
The peripheral cytoplasm in these cells is highly vacuolate, so that 
the dense polar mass seems, in sections, to be joined to the ecto- 
plasmic layer by narrow jilates or strands of cytoplasm. In 
later prophase stages (fig. 22) the cytoplasmic mass increases at 
one pole of the nucleus and usually disappears at the opposite 
pole so that the nuclear membrane becomes flattened against the 
cell wall on one side of the cell. The young monarch caps orig- 
inate within this single polar mass of cytoplasm which covers 
them like a mantle and persists throughout their entire growth 
(fig. 23). For this reavson I have not been able to make out the 
structure of tliese young caps and have not attempted to figure 
them. In older stages (fig. 23) the monarch caps seem to have 
the usual form and structure of the diarch caps. Their appear- 
ance at the stage represented in figure 23 is that of several layers 
of su])cri)osed meshes which are being transformed into fibers in 
the manner already described. The nuclear membrane is usually 
flattened (fig, 23) as though it was being pushed in by the points 
of the meshes of the cap which rest upon it. 

Figure 24 re[)resents an unusually favorable specimen of one 
of these caps drawn from a transverse section of a root. The 
pole of this cap was excentric in pasition and a long sloping sur- 
face of the cap was thus presented for micrascopic examination. 
Over a j)Ortion of this sloping surface the dense cytoplasmic en- 
velope, which is represented in other parts of the figure, had been 
cut away, together with the extreme apex of the cap. The mesh- 
es of this exposed surface of the cap were clearly defined and 
are seen to conform to those which compose the regular diarch 
caps described above. At the apex of the cap where the pole had 
been cut away, the cut surface showed distinctly the inner mesh- 
work of the cap as represented in the figure. 

During the transformation of one of these monarch caps into 
the spindle, essentially the same processes are observed as in the 
formation of a half spindle from a single diarch cap. The nu- 
clear membrane disappears at the pole where the spindle is being 
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formed and tlie cap seems to elongate into the nuclear cavity 
(fig. 20 ). The eliromosomes are pushed down toward the lower 
I)ole of the nmdeiis as in the figure, and when the spindle is com- 
pl<^t(*d they are mo?*e or less irregularly disposed in what was 
formerly the lower half of the nuclear cavity (fig. 26). In the 
(‘arly stages of this process, the spindle seems to have formed over 
the sides of the nucleus (fig. 25) so as to completely enclose the 
chromosomes laterally by a mantle of spindle fibers. In the 
j)rei)aralion from which figure 26 was drawn this mantle of fibers 
seenned still to enclose the chromosoim*s. These fibers are prob- 
ably formed from a few layers of cytoplasm, which always ex- 
tt*nd ovoT the sides of the nuclei in the early prophase stages in 
these cells. 

Th(^ spindh\ wlien fully diweloped (figs. 26 and 27), resem- 
})les very closely the half s])indles which are formed from each of 
th(‘ diarch caps in the regular mitoses. They are usually trun- 
cate and multipolar at the upper free pole and broadly multi- 
polar at the low'er ])oh* wdiere the spindle fibers rest against the 
(*ell w^all. The form of the spindle at this lower pole, how^ever, 
seems to be govcu’iied almost entirely by the relation of the nu- 
(‘leus to the cell wall on its lower side. If the nuclear pole is 
broadly fiattened against the cell w'all. as is usually the case, the 
si)indle at this pole is broadly multipolar. If the nucleus mere- 
ly touch<*s the cell w^all at ore point the process of spindh* forma- 
tion whi(di apf)aiently follow’s the outline of the nucleus (fig. 25) 
r('sults in a spindle wdiich has essentially the same form at the 
tw'o poles and is narrowdy instead of broadly truncate at the low’cr 
pole. 

y\fler the spindle has been formed the chromosomes assume 
the position which is characteristic of the metaphase stage. They 
are an’ajjged on the outside of the spindle, slightly below the 
e<)uator and nearer to the pole which iM^ts against the cell wall. 
They then separate* ^tig. 27) and migrate to the two poles of the 
spindle. In late ana])hase one of the masses of chromatin formed 
by the uniting chromosomes may rest against the cell w^all at the 
broad pole of the spindle (fig. 28). The organization of the 
daughtc! nuclei and the formation of the cell plate takes place 
in the usual manner (fig. 29) except that the cell plate is usually 
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formed below the equator of the spindle. As the cell plate in- 
creases in diameter the two nuclei seem to approach each other 
and the plate and forminjr cell w^all are so placed as to cut off 
the small cell and the Iarj»er cell (fig. 30) which are character- 
istic of this type of mitosis. When a small cell is fully formed, 
its nucleus is more or less elliptical in outline and is surrounded 
by dense cytoplasm. In those portions of the exodermis which 
are distant from the moristematic region, these small cells are 
a])parently active after the larger daughter cells show evidence 
of dej^eneration. 

The monarch caps and spindles are conspicuous objects in 
the exodermal layer of all the preparations 1 havi* studied. The 
different staj^es in their development are abundant atid I have 
only s('lected such as I thought necessary to illustrate the es- 
sential facts in the formation of this unusual type of cap and 
spindle. I am not aware that similar monarch caps and spindles 
have been found before in th(‘ vegetative tissues of higher plants. 
Deb.ski (’97) has a tigure somewhat similar lo my figure 30 in 
connection with the formation of a small nodal cell in Chara, 
but he do(‘s not figure or describe the earlier stages in this riiito- 
sis. jVIiss Ferguson (’04) in Finns, and Murrill (’00) in Tsuga, 
have both described somewhat similar mitoses in the divivsion of 
the central cell of the archegonium in these plants. In Finns the 
spindle seems to be almost wholly intranuclear in its origin. In 
Tsuga, MurrilFs figures show that the spindle is develoj)ed asym- 
metrically, but that it is not wholly formed froju the cytoplasm 
at one pole of the nucleus. In the cells of Smilaeina described 
above it seems imi)ossible that the cap or the spindle should de- 
velop from the cytoplasm at more than one pole of the nucleus, 
since the (q)posite i)ole, as shown in the above figures, is usually 
pressed closely against the cell wall. The extension of the spin- 
dle over the sides of the nucleus may arise from layers of cyto- 
plasm in this region, or it may arise from the nuclear membrane. 
The general method of forming the spindle in the tissues of this 
plant w’ould lead one to expect, however, that the extension of 
the spindle over the sides of the nucleus was derived from the 
cytoplasm, rather than from the nuclear membrane. I have seen 
nothing in my preparations to indicate that any part of the 
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monarch spindle was intranuclear in its origin. This unusual 
typo of spindle aiipenrs similar to the diarch spindle in the later 
stages of mitosis, but I have used the term monarch to designate 
the fact that the spindle and the cap arise entirely from cyto- 
plasm above one pole of the nucleus. This conforms to Stras- 
burgers terms diarch and polyarch, which are already in com- 
mon use. 


6. POLAR CA1*S IN OTHER SPBCHR OF PLANTS. 

Strasburger (’00) has summarized the current views regard- 
ing the origin and development of the polar caps in connection 
with his studies on Ephedra and Vicia. lie states that in the 
latter sjiecies the polar caps originate in the cells of the root tip 
in a dense mass of granular or fibrous kinoplasni which accum- 
ulat(‘s at the poles of the nuclei in early iirophase. This kino- 
plasmic mass is lifted up and separated from the nuclear mem- 
brane by the accumulation between them of a fluid substance 
similar to the nuclear sap. This fluid substance forms the 
‘‘hyaline caps” which elongate and become conical in form. 
Into these hyaline caps, fibers grow from the enveloping mass 
of kinoplasm which give rise to the spindle. 

Essentially similar to this are the accounts given by Nemec 
(’90), ITof (’98), Kosen (’95) and others of the development 
of polar caps in the root tips of Allium, Ephedra, Hyacinthus 
and other species of plants. 

A fundamental difference between the above interpretation 
of the structure of the polar caps in other plants and that which 
I have given for the polar caps in Rmilaeina relates to the nature 
of the interior of the caps. In Smilacina this interior region 
of the cap is not a vacuole, but is simply a portion of the gen- 
eral cytoplasmic mesbwork, so modified that it is more delicate 
and has very little of the heavily staining granular element which 
is so abundant on the meshes which form the cap wall. This 
lighter interior meshwork of the caps in Smilacina is difficult to 
stain and therefore presents a strong contrast to the heavily 
stained meshes of the cap wall. It might easily be overlooked 
so that the interior of the cap would have the appearance of a 
vacuole similar to that described in the polar caps of other species 
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of. plants. It is also true as stated earlier in this paper that this 
central meshwork of the caps in Smilacina can only be demon- 
strated with certainty in transverse sections of the caps and such 
sections do not seem to have been studied by previous investiga- 
tors. The only reference which I have found in the literature 
to transverse sections of the caps is that by Chamberlain (’03) 
in Pcllia. (^hamberlain states that the caps in Pellia “appear 
in transverse section as a delicate ring.” 

It seems ])ro})able, therefore, that in many of the plants al- 
ready investigated the central meshwork has been overlooked on 
ac(*ount of the difficulty with which it is stained and because 
transverse sections of the caps have not been studied. If this 
should prove to be the case, the process described for the forma- 
tion of the polar cajis and spindles of Smilacina would doubt- 
less be found to be the rule and not the exception for the forma- 
tion of these structures in the vegetative tissues of the higher 
plants. 

It should be noted also that the development of the diarch 
caps and spindles of Smilacina without the agency of a vacuole 
indicates a close similarity between the method of their origin 
and growth and that of the multipolar polyarch spindles of jiol- 
len mother cells. I have also shown that both the caps and the 
spindles in Smilacina assume a great diversity of form varying 
in the same tissues from approximately bipolar diarch types to 
broadly multipolar diarch caps and spindles. These latter caps 
and spindles present a striking resemblance in their form, origin 
and development to the multipolar diarch spindles figured and 
described by various authors in certain mitoses of pollen mother 
cells in different plants. 

Hus ( ’04) describes for both divisions of the pollen mother 
cells of Cassia a form of spindle intermediate between polyarch 
and diarch. Strasburger (’00) describes the spindles as diarch 
in the first division of the pollen mother cells of Nymphea and 
in the second division of the pollen mother-cells of Iris squalens. 
Osterhout (’02) states that the spindles in the second mitosis 
of pollen mother cells of Agave are approximately diarch. Sim- 
ilar conditions have been reported by others in the mitoses of 
pollen-and-spore-mother-cells. 
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The multipolar diarch caps and spindles of Smilacina there- 
fore, on account of their close similarity to these multipolar diarch 
spindles in ])ollen mother cells, furnish important evidence that 
the pro(*esses involved in the formation of the diarch caps and 
s]»iiidles of vej»etative cells are essentially similar to those which 
p:ive ris(* to the diarcli and polyarch spindles in the sporogenous 
cells of these s^une plants. 

This is in harmony with the view expressed by Strasburj^er 
in 1900 that the apparent differences in the formation of differ- 
ent types of spindles disappear, as investif^ation widens our view 
of the fundamental processes involved in their formation. 

7. SUMMARY. 

1. The cytoplasm in the cells in which the caj)s arise is com- 
posed throughout of a fibrous rneshwork and a granular element. 
In the resting condition of the inicleus, and more particularly in 
the early j)r()i)hase stages of nuclear division, the granular ele- 
ment usually incn'Hses at the poles of the nuclei. The polar 
masses of cytojilasm which accumulate in the cells of the exodcr- 
mal and th(* dermatogen layers preparatory to nuclear division 
are exceptional in their development as compared wdth the cyto- 
plasm at the ])oles of the nuclei in other cells of these roots. 

2. The caps, at their origin, and throughout their later his- 
tory, are a])parently composed of cytoplasmic meshes w^hich 
closely resemble the general cytoplasmic meshw'ork of the cells 
in which they are formed. 

3. This mcslnvork of the caps is early differentiated into one 
or moj*e oul(*r limiting layers of meshes and a lighter central core 
of meshes. Over the outer bounding layer, or layers of meshes, 
the granular element of the cyto])lasm accumulates and stains 
heavily, so as to form a conspicuous cap w^all in stained prepara- 
tions. The central meshes of the cap are very delicate and are 
stained wnth difficulty. They form the lighter center* of the cap 
and, thus, often resemble the ‘‘hyaline caps^' of other writers. 
The presen(‘e of njeshes in this area in Smilacina can only be 
demonstrated wdth certainty in transverse sections. 

4. The s])indle fibers originate from the cytoplasmic meshes 
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which compose the cap and the cnp thus becomes gradually trans- 
formed into the spindle. These meshes are arranged in more or 
less regular rows and the vertical fibrous walls of these rows of 
meshes thicken while their transverse walls gradually disappear. 
In this manner the free fibers of the spindle are formed. 

5. Multipolar caps are often formed which resemble closely 
the early stages in the formation of the multipolar polyarch spin- 
dle in the pollen mother c(‘lls of this same plant. The origin of 
these multipolar caps is another <‘videnc(' that the ca])s in Smila- 
cina do not ow^e their origin to a fluid substance which forms be- 
twwn the nuclear membrane and the cytoplasm at the poles of 
the nuolei. These multipolar diareh caps and sj)indJes form an 
important link connecting the diarch spindles of vegetative cells 
with the multipolar judyarch spindles characteristi(‘ of sjmrogen- 
ous cells. 

6. The exodernjal layer presents two distinct types of polar 
caps and spindles. A monarch cap and spinille are developed 
at one pole of certain nuclei during thosi* mitoses wdiieh result 
in the formation of tw^o unecpial cells. The usual diarch caps 
and s])indles are formed in the cells of the same tissue layer when 
the mitosis results in the formation of two ecpial exodermal 
cells. 

1 desii*e to a(*knowdedge my indebtedness to my friend Dr. 
W. -7. Y. Osterhout of the University of (^difornia, who has 
given me the benefit of Ins criticisms and sugge.stioiis in the prep- 
aration and in the publication of this paj)er. 
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EXPLANATION OF PLATES. 


All fi^juros wore drawn with the aid of the Abbe camera lueida and with 
the Zeiss 1! m.ni. apoehromatic objective and compensating oculars 6 and 8. 
Sections wore cut 3-5 microns in thickness. 


PLATE 4. 

Fig. 1. A ]>oriblem cell in the resting stage showing a distinct granular 
mass of cytoplasm at the upper pole of the nucleus. Fibrous 
meshes and nodal points distinct in the polar mass of cyto- 
plasm. 

Fig. A short periblein cell in the resting condition. Polar cytojdasmic 

mass as in Fig. J. 

Fig. 3. A periblem cell showing origin of polar ca])S. The lower polar 
<*ap regular in form and structure. lTpj)er polar cap struct- 
ure obscurcMl by overlying cytoplasmic meshes. 

Fig. 4a. Dorsal ^ iew of a ])olar cap in a transverse section of a root. 

Outer limiting layer of meshes shown with conspicuous nodal 
points. Light and <lark areas as in the prejiaration. 

Fig. 4b. (iiroinosomes of the nucleus over which the cap shown in fig. 4a 
was formed seen at a deeper focus. Outer margin of the cap, 
seen in 4«, shown in 4h. 

Fig. 5. Oblique section of a cap in a transverse section of a root. Light 
jiolar area and outer limiting meshes represented. The dark 
fibrous lines rejjresent the future spindle fibers. 

Fig. 0. A cap drawn from cell in a transverse section. Highly gran- 
ular outer layer of meshes of the cap shown. Apex removed 
]iy the knife and delicate interior mesh work of the cap ex- 
}>osed. Drawn on a larger scale than the remaining figures. 
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PLATE 5. 

Fijjs. 7, 8, aud i). The pohir ea])s dravMi from cells in longitudinal sec- 
tions of the r(»ots. Surface and interior meshes of the cap as 
in figures f) and d. Figure 8, upper polar cap in surface view, 
louer ]>ular cap '^^ith surface layer of meshes mostly cut away 
by knife. 

Fig. 3 0. Transverse section of a young polar cap showing delicate central 
core of meshes surrounded by heavih stained meshes of the 
outer limiting la>er of the cap. 

Fig. 11. Transverse section of a inoro mature jiolar cap than that shown in 
figure 10. (Vntral core of meshes smaller than in figure 10. 

Fig. l!i. Transformation of polar ca])S into two half B])indles. Fibrous 
lines lepresent future contractile fil ers of spindle. Lower 
cap slightly injured by the knife in sectioning. A few cyto- 
jilasmic meshes shown among the chromosomes within the 
nuclear cavit.y. 
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PLATE 6. « 

Li. Tintor sta^c in transformation of caj)S into the spindie. TIpi)cr 
jjolai* eajj soon in optical secti(m. 

Pj”. 14. SpiTidlo and clironiosomes at metajdiase in surface view. (Iran- 
ular contractile fibers slumn wliicli develop from the outer 
liniitinf* meshes of the cap. 

IT). Spindle and chromosomes in anaphase. (Vntral S]>ind]e fibers 
shou n. 

Pij^, Id. Transverse section of a developing spindle at alxnit tlie stage rep- 
resented in tigiires 12 and 13. The forming spindh* still ])re- 
sents a meshwork similar to figures 10 and 11. The chromo- 
somes represented vveie slightly below the jdane of focus. 

Pig. 17a and />. Showing two views of the origin of a multipolar cap. 

J*’'ig. b was drawn at a <Ieeper focus than a and shows a third 
j)ole not seen in the plane of a. T)(‘tails not shown in b. The 
]>olo at the left in a, seen in o]>tical section. 

Pig. IS. A more mature multi]>olar cap than that represented in 17a, show- 
ing three jioles in optical section. 
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PLATE 7. 


19. U|)})or polar cu]) irregular, lower cap regular in form and struct- 

ure. 

Fig. 20. A mature multij>olar cap in surface view\ Two poles shown with 
a third in outline. 

Figs. 21-30 represent cells of the exoderinal layer and the formation of the 
monarch caj^s and sjundles. 

Fig. 21. Polar mass of cytoplasm accumulating at one j>ole of the nucleus, 
seen in surface view. Fibrous meshwork concealed by gran- 
ular element of the dense cytoplasm. Nucleus in early pro- 
[diase. 

Fig. 22. Later stage than that shown in fig. 21 with polar cytojdasmic mass 
in scidion. Nucleus at lower x)ole pressed against the cell wall. 

Fig. 23. A monarch cap formed at one pole of the nucleus in an exodermal 
c(‘ll. Tlie polar mass of cytoplasm shown in figs. 21 and 22 
forms a mantle which envelopes the cap. The superposed lay- 
ers of meshes of the cap ai)pear to be developing into the spin- 
dle fibers. 

Fig. 24. A monarch polar cap drawn from a cell in a transverse section 
of a root. Pole of the ca]) excentric in position. Apex of the 
ca]) cut aw,Hy together with a portion of the dense cytoplasmic 
mantle (fig. 23). Meshes of the cap shown where the mantle 
was removed. Interior meshes revealed at the aj)ex on the cut 
surface. 
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PLATE 8. 

Fij?;. -rj. Transfornuitioii of a iiionarrh cap into a spiiulle. Fibers of the 
future a[)ii)<lle encloae the chromosoiiieH Iat(‘rally. The iniclear 
nieinbrane lias disappeared. 

Fi^. LM). A iiiuJti])()Jar monarch spindle with lovver broadly multipolar jiole 
restiuji aj»ainst the cell wall, (’hromosomes enclosed by outer 
spindle fib(*rs. 

Fifj. Ii7. A multipolar monarch spindle in early anaiihase. Central spindle 
filx'rs shovMi. 

Fi^;. -S, (’hromosoiru'H and spimlle in late anaphase. Chromatin at the 
lower pole resting against the cell w’all. 

Fig. L’9. l)aiighl(*r nuclei forming and the coll plate in evidence slightly 
below the equator of the spindle. 

Fig. ,’10. The two unequal daughter cells of this mitosis nearly formed, 
with the cell plate reaching nearly across the cell. The upi>er 
<laughter cell will dexelop into a long exodermal cell, the lower 
into a short one. 
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THE VALUE OF SODIUM TO PLANTS BY 
REASON OF ITS PROTECTIVE ACTION 


BY 

W. J. V. OSTICKJTOrT. 


ns indispensable to animals l)ut in no wise necessary 
to the plant, sodium has an especial interest for the physiologist. 
The ])revailing view of sodium as valueless to the plant dates 
from a tiim* when no distinction was made belw(*en the two 
fundamental functions of mineral salts which we now charac- 
terize as nutritiv(‘ and ])rotective. At that time only the nutri- 
tive a(‘tion of salts was known, the protective Function was not 
undei'stood until cpiite recently. 

The whole subject was plac(‘d in a new light by Loeb's formu- 
lation of the conception of balanced solutions, which develo])ed as 
the result of experiments on animals. T have showid in the last 
two years that this conception applies ecpially to plants. In 
I>roof of this T have shown that each of tin* ordinary salts of tlie 
soil (as well as of fresh water and ocean water) is poisonous for 
the plant when it alone is present in solution. We find for 
example that seeds placed in a solution of any one of these salts 
do not grow as well as in distilled w^ater. Closer investigation 
shows that each of these salts has in addition to its osmotic effect 
a specific toxic effect according to its chemical nature. This is 
in the majority of cases due to the action of ions. We also find 
that M e can counteract these poisonous chemical effects by adding 

1 Joiiriinl of Biological Chemistry, 1: .363, 3906. Botanical Gazette, 42: 
327, 1906; 44: 2.39, 3907; 45: 117, 1908. Univ. Calif. Publ., Botany, 2: 317, 
3907. 
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certain salts which act as antidotes and which are therefore said 
to exercise a j)r()tective action. The same combinations of salts 
which are beneficial for animals prove to be so for plants like- 
wise. The aj»rcement with the results from animals is complete, 
not only in principle but even in details. 

These experiments have been directed to the establishment of 
the ‘general principle without special consideration of the roles 
of the individual salts. These now demand invest! oration and 
amoiifir them sodium possesses special interest. Should it prove 
true that sodium as a protective aj»ent behaves in the same w^ay 
toward plants as toward animals, a new and hi^rhly important 
])oint of ap:reement betwecTi animals and plants will have been 
established. 

The (|uestion has also a practical importance. Tf it is found 
that sodium is able to act in any decree as a means of protection 
a^*ainst excess of other salts in the soil, its abundance and ease 
of application f»ive it a special value for such purposes. 

In order to decide this question it is necessary that new ex- 
periments be undertaken from this particular point of view. 
The results of a series of such experiments are described in this 
pai)cr.^ 

Sodium versus Potassium. 

Whether sodium can inhibit to any dc^cree the poisonous 
action of potassium is a question of particular interest from 
both a theoretical and a practical point of view. The theoretical 
interest centers in the question wdietlier the action of a monov- 
alent kation may be antagonized by another monovalent kation. 
Loeb in his researches on the marine fish Fundulus found that 
the action of monovalent kations may be antagonized to a remark- 
able degree by bi-, tri-, and tetravalent kations but not by monov- 
alent kations. This finds a parallel in the discovery of Linder 
and Picton, who found that when sulfide of arsenic is precipi- 
tated by a mixture of two salts with monovalent kations, 6r by 
a mixture of two salts with bivalent kations, the action of the 
salts is additive, but that a monovalent kation somewhat inhibits 
the action of a bivalent kation and vice versa. 

2 The details of technique are described in previous papers {cf, foot- 
note 1). 
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Cases where the toxity of monovalent kations is inhibited by 
other monovalent kations are so uneommon as to make them of 
special interest. 

Practical importance attaches to the question also because 
I)otassium is so abundant in the soil and is very frequently ap- 
plied as a fertilizer and is known to be capable of producing? 
poisonous effects. 

Experiments on wheat ^ive a clear and positive answer to 
this (question. The roots made a much better prrowth in a mix- 
ture of KCl + NaCl than in pure KOI or in pure Na(U. The 
best j*rowlh occurred in a mixture of 30 c.c. KVA + 100 c.c. NaCl 
at thf‘ concentration of .12 7ii which was principally employed.'* 

This agrees with the results of Loeb and Ostwald on fresh- 
water and marine sx)ecies of the crustacean Gammarus. It has 
been found in the case of some animals that this antagonism is 
very slight and 1 find this also true of many species of al^ae. 

Sodium versus Ammonium. 

The same reasons which render the antagonism between 
sodium and potassium of especial interest apply eipially to the 
antagonism between sodium and ammonium. It should be borne 
in mind however that while sodium and potassium are nearly 
equal in toxic action there is a great difference in this resjiect 
between sodium and ammonium. Ammonium is much more toxic 
for wheat than either sodium or potassium. It does not however 
possess as much toxity as magnesium. 

My experiments on wheat show the existence of a definite 
though not very jironoiinced antagonism between NII4CI and 
NaCl. This agrees also with the results of experiments on 
animals. 

Sodium versus Magnesium. 

Magnesium salts are much more toxic for green plants in 
general than the salts of ammonium, sodium, potassium or cal- 
cium. Magnesium is frequently present in the soil in injurious 
quantities. The question whether sodium can be used to coun- 
teract its effect is therefore of considerable practical importance. 

8 The full details of the experiments described in this paper will appear 
subsequently. 
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In my experiments on wheat an antagonistic action of sodium 
on magnesium is clearly evident. In pure MgCl^ 0.12 m the 
plants make scarcely any fjrrowth. Addition of small quantities 
of Nad 0.12 m permits more grrowth, which improves rapidly as 
more NaCl is added until the proportion 7.5 c.c. MfjrCh (0.12 m) 
+ 100 c.c. NaCl (0.12 iw) is reached. Further addition of NaCl 
beyond this point causes a very rapid diminution in growth. In 
a ]mre NaCl solution very little growth occurs. 

Experiments on liverworts and algae yielded negative results, 
but those which I obtained from the study of fungi were even 
?nore striking than those obtained from the study of wheat. A 
large series of experiments was made with on(' of the common 
moulds, Botrijtis cincrca. Inasmuch as some organic nutriment 
is needed by the mould, the solutions were made up with 0.1 m 
cane sugar in place of distilled water. As moulds tlu'ivt* well in 
solutions of high concentration it Avas found i)racticable to use 
solutions of the concentration 1.5 m. In pure NaCl or i)ure 
Mg(y^ of this concentration no growth was observed evtm after 
several weeks. Mixtures of these two salts howcwer gave excel- 
lent results. The best were obtained in 10 c.c. MgCl^ 1.5 m + 
100 c.c. NaCl 1.5 m. 

Should similar relations be found to hold for the fungi and 
ba(‘teria of the soil it would be very impoT'tant from a practical 
point of view. 

In this connection should be mentioned the experiments of 
Kearny and Cameron, who also found that sodium can act as 
an antidote to magnesium. 

Similar results have been obtained with animals particularly 
with the eggs of Fundulus. 

Sodium versus ('alcium. 

The toxic action of calcium in water cultures has been noted 
by several investigators and has recently been quantitatively 
studied by Magowan.'^ The injurious effects of an excess of 
calcium in the soil are well known. A case of chlorosis due to 
this cause has recently been investigated by Hilgard, who advises 

4 Report 71 IT. S. Dept. Agr., 1902. 

0 Magowan, Botameal Gazette 45: 45, 1908. 
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the use of maf 2 :nesi,uiii to counteract the toxic effect of the exceas 
of calcium. The possibility that sodium may have an ainelio- 
ratiiij^ effect in such cases has apparently received no attention. 
The experiments which 1 have made on this point show clearly 
that a pronouncc^d antagonistic action exists. The addition of 
even a small amount of sodium to a solution of CaClg produces 
a marked im]>rovement in the j^rowth. Further addition of 
sodium is beneffeial up to a eei’tain ])oint, at which about 20 
molecules of Na(U are ])resent for each one of the Ca(^l.^. At 
this point the growth is five times as ^^reat as pure Ca(yh. Fur- 
tlior increase of sodium beyond this point proves injurious. 

T have also found similar relations in the ease of al^j^ae (fresh- 
water and marine) liverworts, E(|uisetum and all the species of 
fiow’ei‘in ^4 plants (Allium, Ilelianthus, Zea, Pisum, Beta, Alope- 
eiirus, Linum, Lupinus, Vieia, T?aphanus, Trifolium, Mediea^o) 
wdiieh T have studied.’’ 1 have also recently found that a similar 
antagonism exists in the ease of fun^i.^ 

This a^^irees fully with the results obtained in the study of 
animals. 

I have i’(*])eat(^d all the experiments described above/ usin^ 
nil rates in place of chlorides, and obtained similar results. The 
llieory which has been put forth that antagonism depends in 
certain cases on the formation of double salts has evidently no 
a))])lication here, for such salts are not formed by the nitrates^' 
here employed. 

T also obtained similar results when I rei)eated thi* experi- 
ments with chlorides'’ on a ninnber of cultivated plants including: 
the I'cd beet, common flax, radish, bur clovcux and hairy vetch. 

Iji order to see how fai* these results can be applied to the 
soil, 1 r(‘peated the (‘X])eriments, iisin^ soil instead of water cul- 
tures. To avoid the uneciual distribution of salts in the soil 
which is often brought about by evaporation, a layer of soil only 
two inches deep was used and this was covered by a layer (an 

^Journal of IViolojfical f’hcmisfrr, 1: 303, 1900. Botanical Gazette, 42: 
127, 1900; 44: 209, 1907. Cf. also Kearney and (^meroii, Kept. 71, U. S. 
Dept. Agr. Dufjjjar, Trans. Acad. Sc. St. Louis, 16: 473, 1906. Benecke, 
Ber. deutsch. hot. Oos., 25: 322, 1907. 

TiTniv. C^alif. Publ. Botany, 2: 317, 1907. 

« Except tliose with animoniuni. 

^ Cf. Osterhout, Botanical Gazette, 45: 117, 1908, 
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inch deep) of previously washed and dried sawdust. The solu- 
tions mentioned above were added to the soil at the rate of 220 c.c. 
for eac'h kilo of soil. They were poured into tubes which 

reached to the bottom of the soil and were taken up by the soil 
from below. In the same way the loss in weight was replaced 
daily by distilled water. 

'J'Ik^ soil was chosen for its good (pialities and ability to give 
average crops. An analysis made under the direction of Dr. 
K. II. Ijoughridge, who very kindly furnished the soil, follows: 


Mark, Fort flomio. 


ANALYSIS OF SOIL. 


(^)arao materials > 0.55 m.in. .. . 
Fine earth 


IVr t'ciit. 
. 3.81 

.. 06.19 


100 . 

Chemical Analysis or Fine Earth. 


Insoluble matter 71.09 

Soluble silica 10.58 

Potash (K,0) 0.83 

Soda (Na,0) 0.15 

Lime (CaO) 0.96 

Magnesia (MgO) 0.58 

Hr. Ox. of manganese (Mn 304 ) 0.06 

I’eroxide of iron (FCaO^) 5.53 

Alumina (ALOj) 5.77 

Phosphoric acid (P^Oo) 0.19 

Sulphuric acid (SO,) 0.02 

Carbonic acid (CO.^) 

Water and organic matter 3.83 


Total 99.59 

Undet. Joss 0.41 


100 . 


Per cent. 


Water-soluble matter 

( 'hlorin 

Ammonia extract (Humus and Ash) 

Humus 

Ash 

Humus nitrogen, per cent, in humus 

Humus nitrogen, per cent, in soil 

Available potash ( Citric acid 1 

Available Phosph. acid 1 method j 
Hygroscopic moisture absorbed at 15® 0. .... 


I Not det. 


1.03 

0.83 

7.28 

0.075 

0.048 
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The results of the soil cultures a^ree completely with those 
described above. The soil which was watered with pure CaCL 
or pure MftCl^ solution allowed very poor growth as compared 
with that watered with 100 c.c. NaCl + 5 c.c. CaClg or 100 c.c. 
NaCl + 7.5 c.c. MgCL. On the other hand the pure NaCl and 
pure KCl solutions showed no poisonous action because the soil 
already contained sufficient calcium to counteract their toxic 
effect. 

In view of the above results the traditional view that sodium 
is of no value to the plant must be given up oi* at least so modified 
as to admit the usefulness of sodium as a protective agent. A 
comparison of the })roteetive action of sodium among animals 
and plants makes it evident that in general the same relations 
obtain in both groups. It seems clear that sodium has no nutrient 
function in idants but only a protective action, and this seems to 
be also the case for animals. 

Is there a difference between animals and ])lants in that 
other elements can replace sodium in its y)rotectivc function in 
plants but not in animals? Loeb*^‘ has called attention to the 
great importance of the protective action of sodium for muscle 
and nerve and cited the necessity for sodium as a characteristic 
difference between plants and animals. At that time no parallel 
(*ase where sodium is indispensable was known to exist among 
plants. I have however in an extensive series of experiments 
found that many mai*inc algae are unable to dispense with the 
protective action of sodium. They cannot live long or continue 
to grow in a normal manner where other elements are substituted 
for sodium. I hope to discuss this fully in a subsequent paper. 

From what has been said it is evident that the behavior of 
sodium toward plants and animals is strikingly similar and that 
sodium may render the plant a useful service as a protective 
agent : in the case of certain plants it appears to be indispensable. 
This discovery constitutes a new and important point of agree- 
ment between animals and plants and has an important bearing 
on the theory of life phenomena. 


10 Dynamik der Lebcnscrscheinungen, 120, 
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ON THE EFFECTS OF CERTAIN POISONOUS 
OASES ON PLANTS. 


liY 

W. J. V. OSTKRIIOUT. 


A inelliod of the etfeet of smelter fumes (and 

other ])oisoiious i»as(*H) from tliosi* of droimht (and similar nat- 
ural causes) has lonj^ l)e(‘n a dissideratum. Some e'vi)eriments 
which 1 have conducl(*d on this point hav(^ ^iv(*n deal* and urimis- 
taka])le results, a bricd* acM'ount of which is h(*re ^iv(*n. 

Some years aao 1 made a series of exp(‘riments on transpir- 
ation during which T was very much struck with the facd that 
in case of drought it is the* oldest leaves wdiich an* tin* first to 
siK'cuml), while the y()uni»est leaves hold out to the last. This 
is very strikinj»ly seen in the (*ommon Wandering Jew (Tnulvs- 
caniia). Pi(*ces of the plant (in full leaf) from one to two feet 
lon^ were ])laced in w^at(*r and sent out abundant rools. The 
water gradually dried up and in conse(|U(*nce the leaves, (jcfjiii- 
ning tin oldrsi, gradually withered and turned brown The 
youngest leaves remained [lerfectly fresh for several wwks. I 
subsecpiently extended these obs(»rvations to a ^reat variety of 
plants. 

When the ])roblein of smeller fumes eaine to my attention it 
occurred to iue to see whether the effect of i)oisonons ^ases (SO J 
nii^ht not be the revei'se of that of drought, in that the yonnjj:est 
leaves mi^ht be affected before the older on(»s. The experiments 
confirmed this expectation in the most strikinfi: w^ay.^ The phases 
penetrate the yoimff leaves very rapidly and cause their death 
lon«: before the older leaves sneenmb. In experiments on the 
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Wandering? Jew the old leaves remained alive for weeks after 
all the yoim^ leaves were killed. The effeet is therefore the 
reverse of that which obtains when drought (or a diseased or 
injured condition of the root) is the responsible agency. 

My experiments on fruit trees, grape vines, and other plants 
have given similar results. They have also shown that the green 
rind of the young stems, which is quickly alfeeted by drought, is 
the last to be affected by the poisonous sulfur dioxide. 

My field observations have borne out the result of the exper- 
iments. 

It therefore seems possible to distinguish between the effects 
of poisonous fumes and natural agencies (such as drought or 
injury to the roots) in a clear and definite manner. 


1 "Ihese experiments were carried out in the laboratory of Professor Ed- 
inond O^Neill, for whose assistance I desire to express my sincere thanks. 
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CONTRIBUTIONS TO THE KNOWLEDGE 
OF THE CALIFORNIA SPECIES OF 
CRUSTACEOUS CORALLINES. I. 


BY 

MAlTKJd^ BAKS^JOW NK'HOLS. 


Crnstaoeoiis corallines are eomnum alon^ the coast of Cali- 
fornia and in many places form one of the prominent features 
of the marine flora, yet collectors have not ^*iven them the atten- 
tion that their frequent occurrence would seem to warrant. Ex- 
cept for a few scattered siiecimens, the only collections of im- 
])ortance are those made in the ref»ion of San Die^o by Mrs. M. 
S. Snyder, in Monterey bay by Dr. Anderson, and in Monterey 
bay, the regions of San Francisco and l^odej^a bay by Professor 
W. A. Setchell and Mr. R. E. (libbs. Most of the collections 
thus made were sent to M. Foslie, Trondhjem, Norway, for de- 
termination, so that ])ractically the only accurate knowledire we 
have of our (/alifornian species is contained in his various ])ub- 
lislied papers. The dried material sent to Foslie was often fra^z- 
mentary and at its best in a poor condition for the study of the 
various types of conceptacles, so that for a fuller knowledge of 
the species of this coast it seemed best that a study should be 
made by one who could obtain material in the fresh condition 
and at various times during the year. The late Mr. R. E. (Hbbs 
at one time bef?an the study of our Californian species, but he 
was compelled to abandon it because of work in other lines 
Much of the material he collected and some of his notes are at 
the disposal of the writer. 
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The present paper is the first of a proi) 08 ed series on the 
Californian forms dealing i)articularly with the structure of the 
frond and the structure and development of the various types of 
eoneeptaeles. Such studies have, and will continue to have, an 
important bearinjir on the classification of the members of the 
^?roiip, since the system as proposed by M. Foslie (19()0a) ])laees 
the greatest importance on the peculiar types of tetrasporic con- 
ceidaeles. It is not my purpose in the present paper to enter 
ui)on a discussion of the importance of the various characters 
which have been proposed as a basis for classification, but merely 
to ^ive the results of the study of a single species and to lay the 
foundation for future comparisons and discussions. 

The coralline chosen is very common on th(" various species 
of eel-grass found along the coast. It occurs on Phyllospadix 
Torraji Wats, at the entrance to San Francisco bay, and most 
of the materia] studied has been collected at this point. It has 
been found also on PJnjUosjxtdix Scoidcri Hook, and Zostcra mor 
rina L. The Phyllos])adix grows in tide pools below mean low 
tide, or often on exposed rocks a little higher up. The Zostera, on 
the other hand, is found submerged, growing on sandy or muddy 
bottoms of shallow bays. 

Fresh material was obtained and placed immediately in Pe- 
renyi’s fluid, which served very well the double purpose of fixing 
and decalcifying. Material so fixed and decalcified was dehy- 
drated and imbedded in paraiTine in the usual manner. The 
melting point of the ])araffine used was r)4'' C^. From this mate- 
rial I was able to cut very good sections having a thickness of 
7/a. The sections were stained on the* slide with Bismarck brown 
in 95 per cent, alcohol. This stains the cell wall a dark brown, 
leaving the cell contents and the intercellular jelly a lighter 
brown. Benda ^s iron haematoxylin (Lee, 1900, p. 188) was also 
tried, but as this does not stain the cell wall or intercellular jelly 
it is unsatisfactory for histological work. 

The frojids, when developing alone, occur on the leaves of the 
eel-grass as circular crusts up to 2 mm. in diameter. The color 
varies with the exposure to the sun, being light pink where the 
eel-grass is exposed or forms only a thin covering over the rocks, 
and darker j)ink or rose-colored where the eel-grass grows in 
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thick mats or at greater depths. Several fronds may become con- 
fluent, forming irregular patches, and sometimes they are devel- 
oped so closely together that the leaf is completely covered for 
several decimeters of its length. 

The frond is composed of three general regions: (1) a thin 
marginal zone, (2) a middle, thicker, and sterile zone, and (3) a 
central circular, fruiting portion. 

The marginal zone is thick, and is composed of 

two layers of cells, though some cases may be found in which 
some of the peripheral cells have not divided to form the cells 
of the second layer, as is seen to be the case in fig. 1 (pi. 9). 
Such an undivided cell is s(|uare in section, or rectangular with 
its longer axis along the radius of the frond. The cells of the 
two layers of the marginal zone are very different in size and 
sha])e. A vertical radial section of a frond shows that the height 
of a basal cell is less at the side toward the margin than at the 
opposite side. The radial vertical section, then, of one of these 
basal cells is a trapezoid, having its two parallel sides perpendic- 
ular to the surface of the frond and to one of the remaining 
sides, this latter being the lower side, and having the shorter of 
the two parallel sides nearer the margin. The fourth, oi* upper 
side, then, must slant toward the margin. The cells of the upi)er 
layer of the marginal zone are triangular in section, having one 
side, the upper one, i)arallel to the surface of the frond, the 
second at right angles to the first at the end nearer the margin, 
and the third parallel to the upper sid^* of the basal cell just 
below. Kosanoff (1866) called these smaller Iriangiilar cells of 
the upper layer ‘'cortical cells.’’ 

The middle zone is composed of three layers of cells and is 
a})Out twice the thickness of the marginal zone. The cells of the 
two uppermost layers are like those of the marginal zone, while 
the cells of the basal layer are square or rectangidar in section. 
This middle zone, then, is derived from the marginal zone by the 
division of the basal cells of the latter. When the fronds are 
crowded together the marginal and middle zones do not continue 
to develop. That is, growth along the radius does not continue 
after the edges of two fronds have come together, but further 
growth is at right angles to the surface of the frond and results 
in the increase in thickness. 
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The central fniitinp: portions of the frond may be divided 
into tliree vertical regions: (1) a basal region composed of one 
or two layers of cells, (2) a middle region in which the concept- 
a(*I(*s are formed, and (3) a superficial region composed of two 
layers of cells which are like those of the marginal zone of the 
frond. 

A section of the central fruiting portion in which a tetraspor- 
angial coiiceptaele is being formed is shown in fig. 2, pi. 9. In 
this case the basal region is composed of cells, s(|uare or reetang- 
nlar irj section, the dimensions varying from 7.5/4. to 11.5/*. The 
cells of the superficial region are seen to be like those of the 
marginal zone in fig. 1. In the middle region there are two sorts 
of vertical rows of cells. One has the appearance, in section, of 
a dichotomously branched filament, with one or two cells forming 
the main filament, and four to six small(‘r cells forming each 
branch, the uppermost cells of the latter lying just beneath the 
lower layer of the superficial region. Interspersed with these 
are othei* vertical rows having a large cell at the lower end, with 
a (*ell or cells ^^hich have been changed into a gelatinous “plug^^ 
lying immediately above. The upper end of the “plug” cell is 
just below tlu‘ cells of the superficial region. The large cell of 
this row is the tetraspore mother-cell. At fii>;t it contains a 
single nucleus, but this later divides into two and then four. At 
the beginning of the division of the mother-cell into the four 
tetraspores, the four nuclei lie at the V(Ttices of a rhomboid, as 
is shown in the cell at the right in fig. 3. dust before the coni- 
j)letion of the division they lie in a straight line, as in the sporan- 
gium on the left, fig. 3. The cytoplasm of the mother-cell divides 
in thiH'e parallel planes at right angles to the long axis of the 
cell. These divisions begin around the periphery as furrows in 
the cystoplasm and by the gradual deepening of these furrows 
the contents are divided into four parts, each containing a single 
nucleus. 

During the growth of the sporangium and its division into 
tetraspores, several other important changes are taking place. 
The cells of the upper layer of the basal region, and, with the 
exception of the sporangia, the cells of the middle region lying 
below the plane of the upper ends of the sporangia are under- 
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disintef?ration ; the sporangia break away from the “plug’’ 
eells so that finally they lie free within the crtneeptacle, as in 
fig. 3. The layers of cells over the cavity thus formed become 
arched, so that the surface of the frond over the conceptacle is 
slightly eonvex. The superficial layers of the convex portion 
disintegrate, leaving the roof of the central part of the concep- 
tacle formed by the uppermost cells of the middle region of the 
frond together with the “jdiig” cells. Thus the upper end of 
the “plug” cells ar<* at the surface. While the disintegration 
of the “plug” cells has not been observed, it is to be assumed 
that such is tlie final result and that the roof of the conceptacle 
is then perforated by several pores. Very often the (*eils lining 
the cavity of the conceptacle are flattened, those above and below 
in a direction perpendicular to, and those at the sides in a direc- 
tion parallel to the surface of the frond, as though pressure had 
been exerted from the inside in all directions. In some cases I 
have tound even the upper walls of the cells of the basal layer 
disintegrated. 

The tetras|)orangial conceptacles are dome-shaped, 90jLt-140/x 
high and 140/jt-2(]0/x in diameter. No definite arrangement of the 
sporangia in the concepta(*l(\s has been observed. Each concept- 
acle bears from six to ten sporangia, and there is a plug cell for 
each sporangium, but only from four to six of the sporangia 
niatiire to form tetraspores. The sporangia in the central x)art 
are often larger than those around the peri])hery and are more 
nearly symmetrical. The former are bf’oadly oval or slightly 
ovate in section, while the latter are often concave on the inner 
and convex on the outer side and slightly narrowed at the upper 
end. The s[)orangia, in general, measure 50ju,-125/x long, and 35/4- 
80/x broad. 

No cases have been observed in which the frond bears more 
than one of the three kinds of conceptacles. A section of a 
mature cystoearpic conceptacle is shown in fig. 4. As in the 
case of the frond in which a tetrasporangial conceptacle is devel- 
oped, there are three regions: a basal, a superficial, and the region 
between from which the conceptacle is differentiated. Here the 
basal region is composed of one layer of cells, while the super- 
ficial region is of two layers like those of the marginal zone of 
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the frond. As in the mature tetrasporangial conceptacle, the 
roof of the eystocarpie conceptacle is formed of small cells, but 
in this ease there is a single pore, the carpostome, and the con- 
vexity of the roof is more marked. The cells of the superficial 
layers are wanting in the immediate region of the carpostome. 
The eystocarpie eoneeptacles measure lOfi-ldOfi high, and 125ft- 
190ft in diameter. Young stages in the development of the cysto- 
carpic conceptacle have not been observed for this species. 

Fronds bearing antheridial eoneeptacles are not so thick as 
those bearing tetrasporangial or eystocarpie eoneeptacles. In 
this ease, as may be seen from fig. 5, pi. 9, there is but one layer 
of cells at the base. The small cells beneath the superficial layers 
are present as in the other eoneeptacles, but the roof of the con- 
ceptacle is very slightly, or not at all, convex, differing in this 
r<*spect from the tetrasporangial and eystocarpie eoneeptacles. 
The cavity of the conceptacle communicatas with the outside 
through a single pore, and the superficial cells are present over 
the whole roof except at this pore. The eoneeptacles are shaped 
like a much flattened sphere, 65fi-75fi high, and 75ft-120fi in 
diameter. The antheridia are ovoid with a small knob at either 
end. They measure 3.7fi-4ft long and are one-half as wide. They 
occur in strings which are arranged radially about the center 
of the conceptacle. 

The plant described above is undoubtedly identical with the 
one listed by Farlow (1877, p. 239) as Melobcsia amplexif royis 
llarv. Specimens collected at Santa Cruz, California, by Dr. 
Anderson were named by Foslie (19()0b, p. 5) Litliophyllum zos- 
ieriiohim f. mediocris. lie later (1907, p. 26) changed this to 
Liihophyllnm wedioire, finding that the American species was 
not identical with the type specimen from Japan. The type of 
tetrasporangial conceptacle described above is not that of Litho- 
phyllum, but of LUkothammon as defined by Foslie (1900a, p. 
10). Consequently the writer sent dried material and prepared 
slides to Mr. Foslie, who says that the plant is the same as the 
one collected by Dr. Anderson, and agrees that it is a LitJiotham- 
nion, lie joins with the writer in proposing the new combination 
of names thus made necessary. The following is the essential 
synonymy : 
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Lithothamnion mediocre Foslie and Nichols, comb. iiov. 

Liihophyllum zosiericolum f. mediocris Foslie, Dot Kgl. 
Norsko Vidcnskabers Skrifler, No. 3, p. 5, 1900. 

Lifhophylhim mediocre Foslie, Dot Kgl. Nordske Videiiska- 
bers Skrifter, No. 6, p. 26, 1907. 

Melobesin amplexifrons Parlow not Harvey. Proc. Am. 
Acad., Vol. 12, p. 239, 1877. 

The pn‘seiit study has been nnd(^rtaken at the suggestion of 
Professor W. A. Selehell, whom the writer wishes to thank for 
his valuable assistance, and for the use of his library which con- 
tains th(* pa])ers here referred to. The writer is also indebted to 
Dr. N. L. (lardner, Los Ang(‘les, California, for niattu'ial. 
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EXPLANATION OF PLATE 9. 


Lilhoihamiwoii mediocre Foslie and Nichols. 

L Vertical radial section of the marginal zone and a portion of the 
middle zone. X430. 

2. Vertical radial section of a young tetrasporangial conceptacle. XC30. 

3. Vertical radial section of a mature tetrasporangial concejdaeJe. X335. 

4. Vertical radial section of a mature cystocarpic eonce])tacle. X480. 

5. Vertical radial section of an antheridal conceptacle. X430. 


All of the diagrams are based on camera drawings made by the w^riter. 
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Introduction. 

The present paper is the second in a series on the criistaceous 
corallines of the coast of California. In a previous paper the 
writer (1908) has ^iven the results of his study of Lithotlwmnion 
mediocre Foslie and Nichols, one of the most common of the 
epiphytic forms. In the present paper it is the purpose of the 
writer to take up a ^oup of epiphytic forms, includinj^ another 
Lithothamnion and several species which have been referred to 
the genus Lithophyllum, and then to discuss briefly some of the 
characters which have been us^^d as the basis for the separation 
of the genera Lithothamnion, Lithophyllum, and Melobesia, par- 
ticularly those characters given by Foslie (1900). Since the 
latter has placed the greatest emphasis on the differences in the 
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stniotiii ‘0 of the tetrasporangfial eoneeptaclcs, the discussion in 
the [)res(»iit pai)er will be confined larj?ely to the consideration of 
some points in connection with the structure of these conceptacles. 

Lithothamnion marginatum Setchell and Foslie. 

Lifhoihamnion marginatum is one of the most common of the 
ej)ij)hylic forms of the cruslactsms corallines found aloiii? the 
coast of (^difornia. The following is the list of the hosts on 
which the writer has observed this coralline and the localities in 
which they have been collected: Gymnogongrus linearis (Turn) 
J. A^., Tomales Point, Marin County, (Vdifornia; Lanrencia pin- 
natipda ((iiiielin) Lamouroux, Duxbury Keel*, Marin (^Joiinty, 
(California; Gymnogongrus linearis (Turn) J. A^r. and Ahnfdd- 
fia plica fa (Hudson) Fries, entrance to San Francisco Bay; Gas- 
frorlonium ovah var. Coulferi llarv.. Pacific* drove, California; 
Graeilaria eonfervoides (L) dreville, San Diei^o Bay; Lanrencia 
pinnaiifida (dmelin) Lamouroux and Gelidium sp. ? La Jolla, 
(California. It is very aburxiant on dymno^onjrrus at Land's 
End at the entrance to San Francisco Bay, and this place, easily 
accessible to the writer, has been the source of most of the mate- 
rial from which the following study has beem made. 

The species was described by Foslie (1902, p. 10) under the 
Tiame Mclobesia marginaia Setchell and Foslie from material col- 
le(*ted by Professor W. A. Setchell at Bodef^a Bay, Marin County, 
(California. After a careful study of this plant, the writer came 
to the conclusion that it should be placed in the j?enus Litho- 
thamnion rather than Melobesia, so he sent prepared slides and 
dried material to Mr Foslie, who also had reached the same con- 
clusion as the writer, and later (1908, p. 4) published the species 
under the name Lithothamnion marginatum Setchell and Foslie. 

The fronds are nearly circular when developinf? singly on a 
flat substratum, as on the flattened portion of the frond of Gym- 
nogoyigrus^ lineans. Fi^ire 1 (pi. 10) shows this characteristic 
circular form with the lobed mar^dn. As the fronds develop 
many anastomose, forming: irreg:ular patches. The separate 
fronds in such patches are distingruished with difficulty in a 
superficial view, althoug:h a vertical section of a crust often 
shows the regfion in which two fronds have come tog:ether. When 
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growing on a host with a cylindrical frond, such as Gracilaria 
or the basal portion of Gymnogongrua, the patches of the coral- 
line may extend completely around the frond of the host, with 
the basal layer of cells throughout the crust in contact with the 
substratum; there is never a projecting, free edge of the crust 
developed in this species. 

The fronds are purplish in color, except at the margin, which 
is so thin that the color of the substratum shows through it. The 
marginal zone of the frond is composed of two layers of ceUs; a 
basal layer, the cells of which are square or rectangular in section, 
and a superficial layer of ‘^cortical cells’’ which are triangular 
in a vertical radial section. This marginal zone, similar to but 
more marked than the one occurring in the fronds of Lithotham- 
nion mediocre, is the character which suggested the specific name. 

The cells of the basal layer are 3. 8-7.6 in width in vertical 
section, and when rectangular, the slightly longer axis is perpen- 
dicular to the surface of the frond. 

The tetrasporangial concej)tacles are crowded and form slight 
convex prominences over the surface of the frond. Foslie (1902, 
p 10) in the original description of Melohesia marginata says: 
‘‘The con(*epta(*les of sporangia are densely crowded almost over 
the whole frond, often so densely that the roofs partly anasto- 
mf)se. ” While the writer has examined many sections of this 
species growing on various algae and from several different local- 
ities along the coast, he has never seen any indication of the 
anastomosing of the coneeptacles. 

As in the case of lAthoikumnio}} mediocre, the tetrasporangia 
are developed from the third layer of cells. This species is like 
L. medioere in another respect, also, namely, that the “plugs” 
are at first covered by two or more layers of cells, one of the 
layers being the “cortical cells,” and in the region above a con- 
ceptacle these layers are sloughed off as the tetrasporangia reach 
maturity (cf. fig. 25, pi. 13). It seems to be characteristic of 
the species of the genus Lithothamnion to have the “plugs” of 
the tetrasporangial coneeptacles covered by these superficial lay- 
ers of cells at first. The tetrasporangial coneeptacles are 80-100 ^ 
high and. 75-120 in diameter. The sporangia measure from 
40-60 in length and 18-30 /a in breadth. 
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Iti the study of this species, the writer has observed some 
yonujjj staj^es in the development of the eystocarpic coneeptaele, 
and (‘onsecpiently is aide to give some account of the formation 
of the earpostome, and the decortication which takes place about 
it. Tn that ]>art of the frond in which a eystocarpic coneeptaele 
is to l)(» formed, there appears between the third or fourth layer 
of cells from the surface and the layer immediately beneath, a 
thickeiH'd layer of intercellular jelly. The cells of the layers 
above this thickened intercellular jelly may be sjmken of as the 
epidermal cells, since, as the coneeptaele develops, these are 
push(Hl off from a small area above the coneeptaele. In a young 
coneeptaele th(‘ cells just beneath tl)e ccrntral y)art of the layer of 
jelly are separated from each other, forming a funnel-shaped 
space, with the apex of the funnel toward the base of the frond 
(ef. fig. 7, pi. 11). Into the* base of tlie funnel, from below, 
])rojeet the triehogynes which form the apex of a conical mass 
of filaments, the basal pai*t of the cone being composed of the 
o()gonial cells. As the cystocarp develops, the cells of the frond 
about the obgonial cells disintegrate, and the cells above the 
thi(*kened layer of jelly are gradually pushed off, first those 
above the funnel-shaped space which is seen to b(' the earpostome 
(('f. fig. S, pi. 11). As further development of th(" eystoear]) 
takes place, the cells al)out the earpostome become more ])romi> 
mmt and the epidermal cells are sloughed off until in this region 
the surfaci* layer of cells is seen to be that layer which was orig- 
inally just beneath the thickened layer of jelly (cf. fig. 9, pi. 11). 
Th(' eystocarpic cavity is sub-conical, and is formed by the dis- 
integration of th<‘ cells of the frond, i.r., it is lysigenetic. Cysto- 
(*arpie conceptaeles measure f?*om 95-12.1 fi in height, and 125- 
1.50 /X in diameter. 

Only a few antheridial conceptaeles have been observed and 
these were mature. 5'hey are nearly hemispherical, to more or 
less conical, 100-125 /x in diameter. 

Lithophyllum macrocarpum f. intermedia Posl. 

This s[)ecies has been collected by the writer in only one 
locality, viz.. La Jolla, California, and has been found there on 
two hosts, GclUhum Amausn Lamouroux, and Laurencia panicu- 
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lata J. A^. (of. Phycotheca Boreali-Americana, Faso, xxii, no. 
1093). Dried speoimens and prepared slides were sent to Mr. 
Foslie, who has ^iveii, provisionally, the above name. The draw- 
inffs have been made from seotions of the plant oeourrin^ on the 
Laureneia. 

The crusts are nearly disk-shaped uj) to 5 mm. in diameter. 
On Laurenoia these are adherent to the snb.stratum over only a 
pari of the under surface, the edfjjes of the crust extendinjj: free 
beyond the frond of the host. This, however, is not true of the 
crusts as they occur on (lelidiuni; in this case the crusts are in 
(‘ontact with the host throu^liout thoir under siu’face. 

The fronds are 50-200 fi thick and composed of from tw^o to 
several layei’s of C(ils. There is a superficial layer of ‘‘cortical 
cells’’ similar to those described for Litholhamnion maliocrc. 
The cells of the basal layer, how'ever, arc* much eloimated, and 
are oblicpu*, inclining toward the margin of tiie crust (cf. fij?. 12, 
pi. 11). The width of these basal cells is usually less at the 
middle tliati at citlier end. They measure up to 115 /i in lenj^th. 
Betw'e(*n tin* basal layer of oblicpie cells and the “cortical” layer 
there may occur oin* or more lay<‘rs of cells which are rectanmilar 
in v(‘rtical scM'tion. 

The tetrasporanj»ial conceptacl(»s are superficial, restim* either 
on the basal layer of oblicpie cells, or on the up]>ermo.st of the 
one or more layers wijich may intervene betw^(*en this basal layer 
and the conceptacle. The roof of the conceptacle is convex. It 
may be com})osed of one or more layers of cells besid(*s the 
“cortical cells.” The single ])(»re which f)erforates the roof at 
its middle point is one of the characteristics of this fienus, and 
the one wiiich clearly sei)arates it from the f*(*nus Lithothamnion 
in which the roof of the tetrasporan<*ial conceptacle is perfor- 
ated by several to many pores, each one closed by a gelatinous 
plujj:. Tn this species the pore is lined with small cells whi(*h 
project into it and slij»htly u])wwd. A section of a youn^ tetra- 
sporangial conceptacle is showui in figure 15 (pi. 12). The interior 
of the coricei)tacle is .seen to ])e composed of elongated cells which 
have begun to disintegrate. At the base of the <*onceptacle and 
between some of these elongated cells there are small cells densely 
filled with i)r()toplasm. Tw7) such cells usually occiir together; 
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a basal relJ, rectangular in vertical section, and an upper cell, 
triangular in vertical section. These cells may occur at any point 
on the base of the conce])taclei5 ; they are not confined to the peri- 
])h(n'a] portion of the base. The upper one of these two cells is 
the tetrasporan^ial mother cell: the lower cell finally disinte- 
ijrrales. 

A vertical section of a mature tetrasporanj^al conceptacle is 
sho\Mi in figure 16 (pi. 12). This shows the mature sporangia 
around the periphery of the conee])tach\ The central j)art of 
the conceptacle is occuined by the remains of the walls of some 
elongated cells, and at the base a few cells with protoplasmic 
contents. A section of a conceptacle parallel to the surface of 
a frond is shown in figure 17 (pi. 12). The sporan^na show a 
^(meral arranj^ement around the periphery of the conceptacle, 
but tliei‘e is also one at tire center. The (‘onceptacles measure 
110-150 /i in hei^iht and 210-340 fi in diameter. The sporanfiia 
are two-])arted and measure 76-110 fi in leiijiith and 40-60 /x in 

VNidth. 

Althoiij»h careful search has been made, the writer has not 
])(‘en able to find either* the cystocarpic or th(‘ anihoridial con- 
(M^ptaeles of this species. 

Lithophyllum pustulatum f. ascripticia Fosl. 

The writer lias collected this sj)ecies at La Jolla, (California, 
on CovdlUna (jradlls f. dcnsa Collins and Chondrus conaliculatus 
(Aj*:.) (Irev., and at Santa (Catalhia Island, California, on LV//- 
dinw ^ifnansii Lam our*. 

The d(*termination of the s])ecies wa^ made by Mr. Poslie 
fr*om some of the matei-ial collected at Santa Catalina Island and 
from slid(*s pr*epared from the same material. The followins: 
study was also made from this material. The species was first 
described by INIr. Poslie (1906, p. 33). 

The fronds are jujjk, at fir*st ^‘ircular in form, and closely 
adherent to the su))stratum throughout the extent of the under 
surface. This circular fonu is soon lost, for, as the fr*onds in- 
crease in size, they (‘ontiiiue to remain in close contact with the 
substratum, so that in case the latter does not present a broad 
plane surface, the frond of the coralline arrows about the host, 
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H nearly cylindrical crust. These cylindrical crusts are 
rarely more than 5 mjn. lon^. Some of the smaller crusis are 
shown in figure 2 (pi. 10). Fij?ure 3 (pi. 10) shows the larj^er 
crusts developed so closely together that they coTn])letely cover 
the frond of the host. 

As lo the structure of the frond, the writer has been unable 
to discover any differences between this species and LiihopInjUum 
ma( rocarpuw f. intcrou dia. The basal layer is com])Osed of the 
same soi't of (‘lon^ated and ()i)li<jue cells, and the margin (cf. fi^. 
2S, ])1. 13) shows the same sort of structure as that showm in 
ti<Jiure 12 (pi. 11). 

The tetrasj)oran^ial conce])tacle has a single openini», the 
upj)ei* part of whi(*h is closed by a j 4 (*la 1 inons cover (cf. fiu. IS, 
j)I. 12). The canal which forms this openinj’ is of considerable 
lenjill), but the cover aj)pears only at the outiu* end. The central 
])aj‘l of th(* coiKM^ptacle is o(*cupied by the remains of elonprated 
c(dls. AViiether th(‘se cells arc ever connectcsl with 1h(‘ pndatinous 
(*over is a point Avhich the wu-ilcr has not l)(M*n abb* to detiTmine. 
The s])()raniiia ar(* arraimcd around tin* perif)hery of the con- 
cepta<de, and surround the c(‘ntral mass of eloimated cells. A 
taimential section (cf. tip. Ill, p]. 12) of a comM^ptacle show’s some 
diffei*(*nc(*s from that of a similar s(‘ction of Lilhoph t/lhnn mavro’ 
((irpum f. iiili rmd(l}n. The central ])art of such a seed it )n of 
]jHhoph\}Uu))\ pusinhitum f. asiriplian is occupied by a uroup o^ 
cells with litth* or no [motoplasmic contents, wdiih* thi* sporanpia 
ar<* prouped around this central portion. No sporanpia are 
found in this central ])ortion as is th<* case in a tidrasporanpial 
con(*eptacle of Lithoplnjllnm m(fcn)car})nm f. iu/f noedia. The 
conceptacles measure 120-14(1 p in heipht, and 205-320 p in diaiii- 
eter. The sjumanpia are 00-110 p lonp and 35-50 p broad. 

(\ystocari)ic (‘once})tacles, like the tetrasporanpial concep- 
tacles, are superficial on a sinple basal layer of obii(iue cells, or, 
as before, tluTe niay iut(u*vene betw’cen this basal layer and the 
conceptacle one or more layers of cells which are rectanpular in 
section. The carpospores bud out from the periphery of a disk 
at the base of the conee])tacle (cf. tip. 20, pi. 12), the disk beinp 
composed of a sinple layer of cells. Above the disk are the re- 
mains of the carpoponia. The protoplasmic contents of the cells 
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of this disk aro as dense as th(xse of the carpospore. Cystocarpic 
eoneei)taeles are 90-105 fi hi^h and about 230 /a in diameter. Very 
few eystoearpie eoiieeptaeles of this species have been measured. 

'Die antheridial conceptacles like the tetrasporangial and eys- 
toearjiie conceptacles are superficial on a basal layer of oblupie 
cells or with one or more layers intervening between the oblitpie 
basal cells and the conceptacle. At the base of the eonceptacle 
is a layer of cells nearly scpiare in section (cf. fig. 10, pi. 11). 
Th(^ con(*ej)tacles are much flattened, 50-75 /a high and 210-300 /x 
in diameb^r. The antheridial cells occur in more or less definite 
strings at the base of the conee])tacle. 

Lithophyllum pustulatum f. australis Fosl. 

Th(‘ writer has collected Diciyota Binghamiac, J. Ag., Eisona 
nrbona Aresch. and Diciyoptcris zonarioidcs Farlow at La dolla, 
on which th(*rc occurred a crustaeeoiis coralline which he referred 
to LHIiophyllum pusiiilatum f. aHstntlis, Foslie (1905) has re- 
ferred to the same s})ecies a specimen on Dictyofa Binghamiof 
from the same locality. As the writer has done much collecting 
at La Jolla, and has found only the one species on Dictyota, he 
feels n'asonably certain that his plant and the one named by 
Foslie are identical. 

The hal)it of the plant as it occurs on Dictyota is shown in 
figure 4 (])l. 10). The fronds first appear as circular crusts, but 
as the individual fronds are nearly always developed in close 
proximity, the edges of two fronds come together, the circular 
form is lost, and several fronds may form an irregular patch, or 
the host may be comj)letely covered by the anastomosing of many 
fronds. One of these patches is shown in figure 5 (pi. 10). The 
numb<*r of fronds whi<*h make u]) the ])atch cannot be determined, 
but the figure (5) .shows the diflTerence in the size of the anthe- 
ridial and the tetras])orangial or cystocarpic conceptacles. The 
antheridial conceptacles are much smaller than the others and are 
to be seen in the central part of figure 5. 

A portion of a margin of a frond, shown in figure 21 (pi. 13) 
is seen to resemble very closely the margin of a frond of Lit ho- 
thamnion mcdiovn. The two species are so much alike in this 
respect that if the sti'ucture of the frond were used as the basis 
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for the separation of the members of the ^roup, as was formerly 
the ease, these two would be placed in the same genus. 

The tetrasporangial coneeptaeles are superficial, and open by 
a single pore. So far as the writer has been able to observe this 
pore is not closed by a gelatinous ‘‘])lug. ’’ The cells surrounding 
the i)ore at the surface of the frond are much elongated, project- 
ing some distance above the surface of the frond (cf. fig. 22, pi. 
13), and forming couronne de poils’^ of Rosanoff (1866, p. 
63). Tetrasporangial coneeptaeles are 70-95 fx high and 170-215 fi 
in diameter. Tetrasporangia are about 35 /x broad and 60-70 /a 
long. 

’^riu* cystocarpic, like the tetrasporangial coneeptaeles, are 
su])erficia]. The carpostomc is suriounded by ‘‘la couronne de 
poils’^ similar to that about the pore of the t(‘tras])orangial con- 
ceptacle. A disk-shaped pbuvnta oceu])ies the base of the con- 
cepta(*le, around the i)eriphery of whicli the carpcxsporcs oc(*ur 
(cf. fig. 23, pi. 13). 

The aiitheridial -(‘onceptacles (cf. fig. 24, pi. 13) arc also 
superficial like the tetras])orangial and cystocarpic coneeptaeles, 
but are much smaller than these, measuring about 36 /x in height 
and 90-100 jjl in diameter. 


Lithophyllum tumidulum f. dispar Fosl. 

All of the material of this species in th(» possession of the 
writer was collected at Bodega Bay, Marin County, (California, 
where it occurred on four hosts, Gipnnoijonijrus linearis (Turn.) 
J. Ag., Giijariina volans (Ag.) J. Ag., Ah nfchlti<i gigartinaklcs 
J. Ag. and Ahnfddtia plicaia (Huds.) Fries. A comparison of 
this material xMlh that in the herbarium of the University of 
(California under the name LiihophgUum tumiduhim shows that 
the two are identical. The herbarium specimens were collected 
by Dr. N. }j. (Gardner on Whidbey Island, Washington, and de- 
termined by Mr. Foslie, but the latter (1907, p. 29) has sepa- 
rated the Whidbey Island [)lant from the Japanese type under 
forma dispar. 

On the flat portion of Gigariiua volans the crusts are circular 
and pustulate, adhering to the substratum throughout the extent 
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of the iiuder sorfnee. The fronds of Gymnogongrm linearis, 
Ahnfddiia nnd Ahnfeldtia gigartinoides are completely 

encircled by th(‘ crusts of the coralline, the cylindrical crusts of 
1h(‘ latter attaining a thickness of two millimeters. The exact 
limits of a single crust cannot be determined with accuracy, but 
neither the diameter of the circular crusts nor the length of the 
cylindrical crusts exceeds one centimeter. The habit of this 
spe(‘ies as it occurs on Ahnfeldtia gigartinoides is shown in figure 
6 (pi. 10). 

The frond is comp(xsed of several layers of elon<j:ated cells. 
The cells of tli<* basal layer are obli(|ue. Those of the supt^rficial 
layer, or “cortical cells,'’ differ from tlaxse described for Litho- 
thamnion nudioere in that they are not trian^dar in a vertical 
section, but rectanj»ular, with the lonj^ axis parallel to the sur- 
fa('(‘ of the frond and radial in direction. The cells intervening 
between the ])asal and su])erficial lasers are nearly rectaimular 
Mith the lon^ axis at ri^ht angles to the surface of the frond. 
Fiuure 13 (])1. 11) slams the oblicpie basal cells and the “cortical 
c(‘lls“ as they occur at the marj^in of the frond. 

The tetrasporanjiial conceptacles are imniersed. The base of 
the conceptacle is slij^htly raised in the cemter, and this raised 
j)ortion is surmounted by a number of elonj^ated cells (cf. fij*. 14, 
j)l. 11) which <*onnect with the j»elatinous “plu^” elosinj.*: the 
sinf*le opening of the conceptacle. Figure 26 (pi. 13) shows the 
“pluu” in the jmi'e of a conceptacle. In this case the c(‘lls con- 
necting the base and the “pluf>:” w^ere disint(‘t»rated, the I'emains 
of the cell walls apj)earin”: as threads in the otherwise- m^arly 
homogeneous mass. In most cases the conceptacles are just be- 
ru'ath the surface of the frond, but som(‘ cases have been observed 
in which empty conceptacles were covered by several layers of 
cells. The te1ras])oran^ia are four j)arted and occur around the 
])eriphery of the concej)tacle. The conceptacles are 120-215 ft 
lii^ih, and 200-350 in dianuder. Tetrasporangia measure 100- 
150 /X in length and 50-70 ft in breadth. 

(’ystocarpic concej)tacles of this species have not yet been seen 
by the w’riter. 

Antheridial conceptacles were very abundant in the material 
studied. These are immersed, and occur just beneath the surface, 
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or are covered by several layers of cells. The more superficial 
conceptacles open by a sinj’le pore (cf. fi^r. 27, pi. 13), but no case 
has been observed in which the deeply immersed ones were con- 
nected with the exterior. The pore of the deeply immersed 
conceptacles may be produced as a louf? neck throuf?h several 
layers of cells (cf. fijr. 11, pi. 11). This neck contains scattered 
antherozoids and mor(‘ or less debris. The q\iestion naturally 
arises whether the conceptacle has been formed at this low level, 
or whether it was originally near the surface and has become 
overgrown by the increase in the thickness of the fi’ond. If the 
former were the case one would expect to find some conceptacles 
with openings to the (*xterior, but none has been observed. An- 
thei'idial conceptacles are 35-45 /a hi^h, and 90-120 in diameter. 

Discussion. 

Foslie (1902) has 1ak(*n the structure of th(* tetrasporan;i:ial 
conceptacle as the princi])al basis for separatiiifi Lithothamnion, 
Lithophyllum and Melobesia and the followin^^ ipiotations arc 
the portions of his definitions which have to deal with the tetra- 
sporan^ial conceptacle. 

Lithothamnion Phil, emend. 

^UV)nceptacles of sporangia soriforin, superficial or immersed; 
sporanj»ia between jiartly endurin**: pailly destructible walls 
through f»eliuated, at length loosening tips correspond in with 
mueiferous canals in the roof.’^ 

Lithophyllum Phil, emend. 

“Ckmceptaclcs of sporanj»ia immersed or subprominent, the 
central parts of the roof at first convex, afterwards more or less 
decorticated, partly at lenjith forminj^ a depressed point-like 
deepening? on the surfa(*e of the frond, with a central pore ; spo- 
ran^jia arisint? around the periphery of the more or less over- 
arched disc, the latter at first connected with the roof by a jia- 
renchymatic tap, the center of which upwards ending? through 
the roof in a cylindric aelinated plup:, afterwards the tap ^xets 
little by little dissolved, frequently at first in the middle and 
then upwards, l(*avin^' an annular border below the roof, the 
plujJT disappears and a single i>ore arises in the roof simulta- 
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neoiisly with a decorticating^ of the whole superficial prominence 
or a part of it, or the disc connected with the roof by a central, 
attenuating plnjj^ and delicate filaments.’’ 

Melobesia Lamour. emend. 

“ Conceptaclcs of sporangia superficial or slightly immersed, 
conical or hemispheric-conical, with an apical pore: sporangia 
with short foot arising from the almost plain disc, the latter con- 
nected with the roof by delicate filaments soon disappearing.” 

For the purpose of the present i)aper, the parts of his defini- 
tions having to do with the cystocarj)ic concei)tacles may be left 
out of consideration. 

The type of tetrasporangial conceptaelo described by Foslie 
as belonging to the genus Lithothamnion has been figured by 
Rosanoff (1866, pi. T, fig. 16; pi. Ill, fig. 1; pi. V, fig. 4; pi. VI, 
fig. 10), by Solnis-Laubach (1881, Taf. iii, fig. 25), and by the 
writer (1908, pi. 9, figs. 2 and 3). The principal point to be 
noted is the presence of what Foslie has called a ^^miu'iferous 
canal” and the writer has designated as a gelatinous ‘^plug” 
over each tetrasporaiigium. This character seems to separate 
Lithothamnion veiy sharjOy from Ijithophyllum and Melobesia, 
in which there is a single ])ore for the conceptacle. On the other 
hand the limits of Melobesia and Litliophyllum do not seem to 
be so sharply defined. Each has a central pore. According to 
Foslie ’s definitions, in Lithophyllum the pore is closed by a 
‘^plug” which is connected with the base of the conceptacle by 
a “parenchymatic tap.” In the tetrasporangial conceptacle of 
the four species of Lithophyllum described above the writer has 
found what could be called a “plug” in two, L, pustulatum f. 
ascripficia (cf. fig. 28, pi. 13) and L. tumidulum (cf. fig. 26, pi. 
13), and in only the latter of these was the “plug” connected 
with the base of the conceptacle, all that w^as left of the con- 
nection being the remains of the walls of disintegrated cells. 
The latter are evidently the “delicate filaments” of Foslie ’s defi- 
nition. The writer has been unable to find any evidence of a 
“plug” in the pore of the tetrasporangial conceptacle of the 
species described above as L. pustulatum f. macrocarpum or of 
L. macrocarpum f. intermedia. 



1909J 


Nichols. — Crastaccous Corallines. 


361 


Another difference between Lithophyllum and Melobesia is 
tbe manner in which the tetrasporangia are situated on the floor 
of the conceptacles ; in Lithophyllum “around the periphery of 
the more or less overarched disc,” in Melobesia, “with short foot 
arising from the almost plain disc.” The writer understands 
the “overarched disc” to be the central portion of the base of 
the conceptacle which is i-aised slightly above the surrounding 
portion, and that the sporangia are borne in tbe zone which 
makes up the remainder of the base of the conceptacle : this is the 
condition shown in figure 14 (pi. 11). lie further understands 
that the base of the tetrasporangia 1 conceptacle in Melobesia is 
plane, and that the sporangia, each with a “short foot,” or stalk, 
are not confined to the peripheral part f)f the base but may be 
borne at any point. 

In the species described above as Lithophyllum macrocarpmn 
f. intirmcdia (cf. fig. 15, pi. 12) we see that each sporangium has 
a “foot” or stalk cell. Furtliermore, a tangential section of a 
tetrasporangial conceptacle shows that the sporangia occur in the 
center as well as around the periphery of the base (cf. fig. 17, 
pi. 12). These characters ai)pear to place this species uuder 
Melobesia, but as some of tbe material and slides which the writer 
has studied have l)een sent to Foslie and he has placed it under 
Lithophyllum the writer does not wish to propose any change. 
On the other hand, if the species belongs under Lithophyllum, 
then it seems to the writer that the characters which separate 
Lithophyllum and Melobesia are not sufficiently well marked to 
warrant two separate genera. Further investigations along this 
line are to be made, and the writer hopes to discuss these points 
at greater length in some future papers. 

Tin* writer wishes to thank Professor W. A. Setchell for his 
advice during the preparation of this paper, and Professor Wil- 
liam E. Ritter, Director of the Laboratory of the San Diego 
Marine Biological Association, for his kindness in allowing the 
writer the use of the facilities of the laboratory during the sum- 
mers of 1907 and 1908. 
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EXPLANATION OF PLATE 10. 


1. Lithotluimnion marginatum Setchell and Foslie, on Gymnogongrus 
linearis (Turn) J. Ag. X 5. 

2. Lithophyllum pustulatum (Laniour) Foslie f. aacripticia Foslie, on 
Gclidium Amansii, showing habit of young fronds. The smallest crusts have 
not yet encircled the fronds of the Gelidium. X %. 

3. Lithophyllum pustulatum (Lamour) Foslie f. ascrtpticia Foslie, on 
Gelidium Amansh, (yrusts developed so closely together as to completely 
co%er the portions of the frond of the host. X %. 

4. lAthophyllum pustulatum (Lamour) Foslie f. australis Foslie, on 
Dictyota Bmghamuie J. Ag. showing the circular form of the crusts as they 
develop when not crowded. X %. 

5. Lithophyllum pustulatum (Lamour) Foslie f. australis Foslie, on 
Pictyota Btnghamiae J. Ag. A patch composed of several fronds. The 
limits of a single frond do not show in the figure. The small antheridial 
concef)ta(*les are to be seen in the central part of the figure. The larger 
conceptacles are either tetrasj)orangial or cystocarpie; one cannot determine 
which without a microscopical examination. In many of them a pore is to 
be seen. X 414. 

6. Lithophyllum tumidulum f. dispar Foslie, showing the habit as it oc- 
curs on Ahnfeldtia gigarttnoides J. Ag. X 1. 

All of the figures are from photographs by the writer. Fig. 1 is of a 
fresh specimen; all the others were photographed from the dried specimens. 
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PLATE 11. 


7. lAthoiliamnwn marginatum Setcliell and Poslie. 

Vortii'al radial section of a cy8tocarj)ic conccptaclc showing the layers of 
cells v\hich are sloughed off above the carpostomc. X 420. 

8. Lithothamuion marginatum Setchell and Foslie. 

Vertical tangential section of a cystocarpic conccptaclo slightly older 
than the one shown in fig, 7. The cells above the carpostome have been 
sloughed off, but some which later would be sloughed off still remain about 
the carpostome. The cystocarpic cavity has not yet deveIoy>ed. X 420. 

9. hilhotkamnion marginatum Setchell and Foslie. 

V(‘rtical radial section of a mature cystocarpic conco])tacle. Several 
layers of cells above the carpostome have been sloughed off and also several 
layers over a region about the carpostome. X 420. 

10. lAihophiflhm pnsiulatum (Lamour) Fosl. f. ascriptina Posl. 

Vertical radial section of an antheridial conceptacle. X 210. 

11. LithophiflUim 1 luiiululum f. dispar Foslie. 

Vertical section of an antheridial conceptacle as it occurs buried in the 
frond. X 210. 

12. Lithophf/ll um maaocaipum (Bos) Fosl. f. intermedia Fosl. 

Vertical radial section of the margin of the frond. X 230. 

13. Lilhojihi/llnm iumidnlum f. dispar Fosl. 

Vertical section of the margin of the frond. X 210. 

14. Lithojdigllum iumainlum f. dupai Fosl. 

Vertical section of a tetrasporangial conceptacle showing the slightly 
raised portion at the center of the base of the conceptacle and the elongated 
cells above it» with the sporangia about the periphery. X 210. 
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?LATE 12. 


15. Lithophylhim macfocarpum (Roa.) Eoal. f. \)\lcnne(lia Foal. 

Vertical radial section of a young tetrasporangial couco])tacle showing 

tetrasporangia mother-cells and the ^ ‘ stalk cells. X 210. 

16. Lifhophullum macrocatpum (Roa.) Foal. f. intermedia Foal. 

Vertical radial section of a mature tetrasporangial coiK*ei)tacle sliowiiig 

the twO"])arted sj)orangia. X 210. 

17. LitUnplniUum maeroearpum (Roa.) Foal. f. uiiermedia Foal. 
Tangential section of a mature tetrasporangial conceptacle showing the 

arrangement of the ajiorangia. These are not confined to the ])eri])hery of 
tlie coiic(‘])tacle, but one occurs in the center. X 210. 

IS. LdhophpUum jtafiiuJalum (Lamour.) Fosl. f. (usvriptkia Fosl. 

Vertical radial section of a mature tetrasporangial concepta<de. The 
four parted sporangia are borne about the ]>eri])hery of the conceptacle. 
The single j)ore is closed by a gelatinous cover. X 210. 

19. lAthophpUum pusiulatum (Lamour.) Fosl. f. aseripiicia Fosl. 
Tangential section of a mature concejdacle. The tetraspores are con- 
fined to the peri})hery of the conce]>tacle. X 210. 

20. JMhophidlum pvatiilatum (Lamour.) Fosl. f. aficripiieia Fosl. 

Vertical radial section of a cystocarpic conce]»tacle. X 210. 
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PLATE 13, 


21. Liihophylluw puatvlalum (Lamour.) Posl. f. australis Fosl. 

Vorti(*Hl radial soction of the margin of the frond. X 315. 

22. lAthophyllum pustulatum (Lamour.) Fosl. f. australis Fosl. 

Vertical tangential section of a mature tetraaporangial conceptaele show- 
ing the single pore with couronne de poils. X 315. 

23. Lxthnpliyllum pustulatum (Lamour.) Fosl. f. austialis Fosl. 

Vertical tangential section of a eystocarpie conce]>tacle. X 315. 

24. Lifhophtjllum pustulatum (Lamour.) Fosl. f. australis Fosl. 

Vertical section of an antheridial coneejdacle. X 315. 

25. Lit hot ham man marginatum Setch. and Fosl. 

Vertical tangential section of a tetraaporangial conceptaele. The portion 
of the frond above the conceptaele is decorticated. X 315. 

2H. Lithophyllum tumululum f. dispar Fosl. 

Vertical section of the region about the pore of a tetrasporangial coii- 
ceptacle shouirig the plug closing the pore. X 315, 

27. lAthophijllum tumidulum f. dispar Fosl. 

Vertit'al section of one of the antheridial conceptacles occurring just be- 
neath the surface of the fron<l. X 315. 

28. Lit]ioj)lii/llum pustulatum (Lamour.) Fosl. f. ascnpticia Fosl. 

Vertical radial s('ction of the margin of the frond. X 315. 

All the diagrams of pis. 11-13 are based on camera drawings made by the 
writer. 
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NEW CHLOROPHYCEAE FROM CALIFORNIA 


BY 

NATHANIEL LYON GARDNER. 


From time to time within the past few years the writer, as 
well as others doubtless, has noticed discolorations and mottling 
of various kinds on the fronds of certain memliranaceous alf 2 :ae, 
particularly on the red and on the brown al^ae found alon*? the 
Pacific coast. Upon examination, such mottlin^js have usually 
]>roven to be due to small, filamentous brown or red or f^reen 
al^ae associated with the larger forms, either holly or partly 
endophytic, or strictly epiphytic. Professor W. A. Setehell called 
my attention to the desirability of havinj? some of these forms 
investigated Yith a view to the determination of their systematic 
position. After having collected and studied several forms of 
the Chlorophyeeae thus associated, 1 am prepared to name and 
describe at least three new ones, as follows : 

Endoph3rtoii gen. nov. 

Thallus in frondibus floridearum membranacearum endophy- 
ticus, filamentis in medulla haspitis parce et irregulariter ramosis 
sed apud superficiem repetite horizontali-ramosis et multos ramos 
verticales curtasque et sporangia in apicibus genntes ostenden- 
tibus. (^hlorophora singula, taeniaefonnia cum pyrenoide una. 
Zoosporis pyriformibus, biciliatis. 

Endophytic within the fronds of various species of red algae; 
filaments sparingly and irregularly branched within the medulla 
of the host, but branching more freely near the surface, sending 
off in addition to horizontal branches many short, erect branches 
perpendicular to the frond, which develop sporangia on their 
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ends cind ^rnwont to the surface of the host ; chromatophore band- 
shHj)ed ; each cell contains a single pyrenoid; zoospores pyriform, 
biciliate. 

Endoph3rton ramosum sp. nov. 

Filament is 4-f) fx diam. tortuosis, frecpienter forma mnlto 
irr-e^nlaribns, celhdis G-8-plo diametro ]onj>ioribns, dissepimentis 
distinct is; sj)oranf»iis clavatis, juventnte attermatis mncrona- 
tiscpie, 10-12 fi diam.; zoosporis mimerosis in zoosporanjiiis, per 
oris in i)ai*t(* superio!‘(' zoosporanj^iorum emerfjfentilnis, 8 /x in 
diam. 

Filaments 4-6 /x in diameter, tortnons, often V(*ry iiTc^ilar 
in shape; cells 6-8 times longer than broad, cross-walls distinct; 
s])orantiia club-shaped, taj)erin^ to a point at the outer end when 
yonn^‘, 10-12 /x in diameter; zoos])ores nnmerons, 8 /x in dianj(‘t('r, 
escapinii' tlironj»h openings in the ii])])er ends of the sporanf>:ia 
which ^Tow to th(‘ snrfa(H* of the host ; the plants occupy small 
areas a f(*w mm. in diamet(‘r, usually near the base of the fronds 
of the hosts, but may s])read ])ro]iiiscuously over the entir(‘ sur- 
face* at maturity, liiviui** it a mottled ap[)earance. (Plate 14, 
fi^s. 8 and *1.) 

Found at Fort Point and Land’s End, San Francisco, (Cali- 
fornia. within the fronds of [ridaca laminarioiclcs\ and Giyariina 
radula, Tlie endophyte seems to have different effects upon the 
coloring; matt(*r of difl'<n‘ent hosts. Thus its pre.sence in (lijrar- 
tina is indi(‘ated by s|)ots of a much redder color than the rc~ 
maimhn* of the frond. This difference is not so pronounced in 
Tridaea. What is probably the same s])ecies has been observed 
on various s])ecies of Nitophyllum oji the Pacific coast. 

According to Wille s idea of the known forms in the class 
(Chaetophoraceae, Endophyton seems to belong' in the family 
(chroolepideae on account of the absence of hair cells, although 
it has close affiniti(‘s in the family Chaetophoreae. The chromat- 
ophores in Endoi)hyton are brij^ht p:reen, and this eharticter is 
common to both (cha(4o[)horeae and certain Chroolepideae. 

Endophyton resembles the frenus Acrochaete in Chaetophoreae 
in the matter of the production of specialized cells for spore 
formation. It seems to have its nearest affinity in this ^renus. 
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The sporanjria however in Endophyton are only iiuieronate, espe- 
cially tnie while they are yoniif?, while those of Acrochaete de- 
velop lonj^r, delicate hairs. Aeroehaete as described by Wille is 
epiphytic, though Ihiber figures it aiiioii^ the cortical cells of the 
host plant. Endophyton ^row’s w^holly wn'thin the host plant. 
Endoi)hyton has a sinj»le pyrenoid in each cell, while Acro(*haete 
has several. Th(‘se differences seem amply sufficient to separate 
this plant from any known form; hence T have proposed for it a 
new jreneric name. 

Ulvella prostrata s]). nov. 

Thallus ef)i])hyticus e filamentis articulatis, i-amosis, et radi- 
antibus, intus 2-3-stratosus et filamentis plus minusve coalitis sed 
mar^int* 1-stratosus filamentis liberis divei’i>(*ntis(jue, ad thallum 
hospitis arct(‘ adhaerens. Filamentis b-T /x latis, in diametro 
ae(iiialibus p(‘r totam lon^itudinem ; cellulis centralibus sub(iuad- 
ratis; p(Tiph(‘ralibus ll^-2^^-f)lo Ionp:ioril)us. (3ilorophora siiu:- 
ula py!‘(‘noide una in cellula (juacjue. Trichomata et c(‘llulae 
l()ni»e attenuatae desunt. Zoos])oran^ia iiiiiota. 

Tliallus e[)iphytic, consistiim of two or three layers of cells 
in the center, but of a single layer at the margin, formed by 
braiK'hin^ filami'iits, coalescing in tin* center of the thallus but 
free at the mar;»in, spreadinji: out radially and adhering very 
firudy to the host; filaments branched, (>-7 /x in diam(*ter and 
n(*arly uniform in size throughout their entire length ; cells (|uad- 
rate in the c(*nter of tlu^ thallus, those at the out(‘r ends of tin* 
filaments lUj to 2Vi; times as long as broad; color \ery dark 
green; (Uid cells blunt; a single band-shaped f)eriplieral f'hromat- 
ophore containing one ])yrenoid in each cell ; no hairs or tapering 
cells. 

Observed in a single locality, viz., at Land’s h]nd, San Fran- 
cisco, (California. Strictly e])ii)hytie on Iridaea lamina rioidcs, 
usually on the sterile part of the frond, forming obscure circular 
cushions 2-3 mm. in diameter. (IMate 14, figs. 1 and 2.) 

Nothing has been ascertained in regard to nudhods of repro- 
duction, and until more can be learned the systematic position 
of this plant will have to remain sonu'what in doubt. It seems 
to belong in Myeoideaeeae as diagnosed by Wille in Engler & 
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Prantl s Naturliohon Pflanzen Pamilien and is closely related to 
Prin^jslieiiiiia, from which it differs in bein^ir more than a single 
Jaycr of cells thick. Mycoidca has hairs and no pyrenoids. Phy- 
cojx^ltis lias no hairs and no pyrenoids but has “Ilaematochrom” 
and is only one layer of cells thick. The cells of the uppermost 
layer in the (‘enter of the thallus probably form sporangia, since 
in some cases they have been observed to be somewhat enlarged. 
It differs from TJlvella lens Crouan in the smaller size of its fila- 
ments and from U. fucieola PcKscmvinge which it resembles most 
closely, in its being com])osed of f(‘wer lay(*rs. 

Fseudodictyon gen. nov. 

Thallus endophyti(*iis multiramosiis filamenlis primariis mod- 
erate longis (*t tortiiosis int( 0 ' (‘(‘Hulas cortieales hospitis {Lamina- 
riae sp). repentilnis, re]>etite ramosis, ramis ad filaiiHUita primaria 
perpendicularibiis apicibus constanter reflexis et rarmdlos nunie- 
rosos liorizontales pat(*nt(‘S(|ue in pseudoretimi eontextes emitten- 
tibus. Sporangia t<‘rminalia in ramellis ultimis (UTctis(jue. (Hilo- 
rophora singula ])yrenoid(^a una in cellula (piacpie. Copulatio 
gaim'torum ( ?) nondum obs(U‘vata. 

Thallus mu(‘h brancdied, the main filaments (‘omparatively 
long and tortuous, en^eping among the (‘(‘11s of the cortical layer 
of the host plant (Lawinariae sp.), brajjching freely, the brancln^s 
usually arising at right angl(‘s to the main filaments, and bending 
backward among the (*orti(*al (*(dls unite into a sort of net: a very 
shoi-t (‘r(‘(*t braiudi (‘omposed of two or tliree cells arises from 
practically every cell of the horizontal filaments; the uppermost 
(*(‘ll of each erect branch bi^comes a sporangium and grows to the 
surfa(‘e of the host. There is a single peri]>heral chromatophore, 
containing a single large pynmoid in each cell; fertilization is 
unknown. 


Fseudodictyon geniculatum sp. uov. 

Fihuiu'ntis juvenilibus 3-4 fi diani. demiini crassioribns ; areolis 
ri'tis quibn-sque 3-4 celliilas hospitis araplectentilms. In cortice 
Law inaria<‘ Sin clairi i. 

The young creeping fiJanients 3-4 fi in diameter, becoming 
larger as they become older; the frequent bending of the growing 
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points and the very numerous short horizontal side branches, 
only one cell lon^, which extend to the neighboring: filaments and 
seem actually to coalesce with them, jjrive the thallus the appear- 
ance of a fine net, the meshes of which enclose from four to eijjrht 
(*(*lls of the host plant; as the erect filaments arise and the spo- 
ranjria befj:in to develop more and nion\ these meshes become 
smaller until in places the appearance of parenchymatous tissue 
is seen, the sporangia bein^ 8-12 /x in diameter; tlie cell walls are 
thin and the cross walls distinct ; pyrenoids obscure but show very 
clearly when stained with acetic carmine. 

(irowinp: in abundance in the terminal ]nirt of the blade of 
Laminaria Sinclairii at Fort Point, San Francisco, (^dif(mnia. 

Its preseiH'c may be detected by the mottlc'd ap]>earance ])re- 
sented on holditif^ the Laminaria up to the li^ht. It will probably 
be found to inhabit various other species of Ijaminaria on the 
Pacific coast. It is often associated wilh a species of Radaisia. 
(Plate 14, fij>s. 5, d.) 

The i»enus belongs in (^haeto])horac(‘ae and according to 
Wille’s diamiosis of Ihe subdivisions of this class it fits into 
Fhroolej)id(*ae. It seems most closely related to Arrocharie reprns 
in Wille s Phaetophoreae, which is also found in Laminaria, but 
it differs from this in havin^^ no hairs, in having but one i)yre- 
noid in each cell instead of several, and in its net habit of growth. 
In this last feature it resembles very (‘losely Mi(‘rodictyon in 
Valoniaceae, but differs from this ^enus in its endophytic habit 
and in not developing** rhizoids on the und(*r side of the thallus 
as well as the sporanfjia vertical to the otlier filaments. The spo- 
ranj^ia of Pseudodictyon are rounded on the outer end, thus 
differinj? in this resp(»ct from Endophyton, from whi(*h Pseudo- 
dictyon also diffej*s in oeeupyins: only the cortical layer of cells 
while Endophyton extends throimh the medulla as well. It dif- 
fers as wxdl in its habit from Endophyton. 



EXAMINES TTON PLATE 14. 

lUvt'lla prosirnia Gardnor sp. iiov. 

1. Sliowin^ a Hiiiall of the margin of the thaJlus on the surface 

of Indtiea latmno) }oid( s. 

2. A cross-section of fi^. 1, perjiendicular to the long diameter of the 
tilainentH of Ulvella. 

Enclophyioii ramosum (Janiner gen. et s]). nov. 

.‘h Sh(j\\ing the narrow filaments within the central part of tlio host, 
Inda((( nudes, teririinating in sporangia at the surfac(L 

4. Showing ]n<*ceH of irregularly shai»ed filaments. 

Vsiudodwlyon (feiinudotum (Jardner gen. et sp. nov. 

o. Sliowing a few' terminal filaments creeping among the cortical cells of 
L(t }n mat f a S i tiehu rii. 

(). Gross section of fig, o showing terminal sporangia on short erect 
fila ments. 


All highly magnified. 
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PLANTAE MEXICANAE PURPUSIANAE 


T. S. nUANHKdKK. 


Warly «]] of tlie following now speoios of plniits wore ool- 
leoted by Dr. C. A. Jbirpiis in the vioinity of Snn Luis Tnllitla- 
nM])a. This phuM* is south from Tcdnmonn near tlu‘ boundary of 
Oaxaoa, from ^^hioll the TLo do Santa Luoia s(‘j)aratos the Stat(» 
<»f Pu(‘])la. The hi<»h (\‘rro do Laxtlo oan bo s(*(‘n from the oity 
of Toliuaoan and after olim)>inir this mountain a loss deseent 
briii< 4 s one into a hilly, mountainous ro^ion having tow inhabi- 
tants and ^ivon over mainly to uoats. If no locality is ^iven 
after tla* dosori])tion of a species, it oamo from tin* San Luis 
n'^ion. 

Tradescantia stenophylla sp. nov. 

Laulos numorosi, 18-20 cm. alii, rachidibus tuborosis: foliis 
linoari-lanceolatis, circa G cm. loiif^is, 2 mm. latis, ^labris mar- 
f?in(^ villoso-ciliatis : umbcllulis terminalilms, braeteis 2 foliacois 
involnci’atis, p<*dice]Iis 5-7 mm. lon^is; caly(*is s(»i»mentis 4-5 mm. 
lon^is, parco hirsntis pilis ^landulifcris : p(‘talis purpureis; 
staminibiis G consimilibus, dense purpureo-barbatis : anthorarum 
connoctivo deltoideo: capsula 8-loculari, loculis 2-ovulatis: semi- 
nibus f'rosse rimosis. 

A delicate s[)ecies with ^rass-like leaves. It was distributed 
under the inappropriate name, T, pterrahtlif rn, Xo. 3352. 

Echeandia pusilla sp. nov. 

Radicibus fascienlato-tuberosis a reliriuis ni«:rescentibus 
fibrosis foliorum coronatis: scapis 10-15 cm. altis, paucifloris: 
foliis an^niste linearibus, 5-10 cm. lonj^is, marp^ine scabro-ciltetis: 
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ill axillis bra(*teariun ohartaoearum solitariis; pedioellis 
5-7 inin. lon^is, infra medium artienlalis: periantho flavo 7 mm* 
Jon^o, se^^nientis 3-nervis, interioribus latioribiis: antheris circa 
stylnni cohaerentibus ; filamentis plicatis: capsulis oblonfris 
olitiise triaii^iularibus, 5 mm. lonjiis, 4 mm. latis: seminibiis atris 
l.rl mrn. loii^is. 

Collected on dry hills near Esperanza. No. 3072. 

Setchellanthus gen. nov. (^apparidacearnm. 

Calyx gamosepalns a latere iino ruptns. Petala 5-7. Torus 
brevis. Stamina numerosissima, toro inserta. Ovarium breve 
stipitatum, 3-Io(‘ulare. Styli 3 breves. Capsula elongata de- 
hiscens. Semina numerosa ; testa siibera. Frnticiilus, foliis cori- 
aeeis estipulatis. Flon'S axillares eaerulei. 

Nomen in honorem el. Dr. W. A. S(‘tehell, Prof. Bot. Univ. 
(^aliforni(‘nsis datum est. 

Setchellanthus caeruleus sp. nov. 

Fruticulus ramosus 3-5 dm. altus, undicjue pilis albis rigidis, 
medio affixis, instructis: foliis alternis sessilibus ovatis aciimina- 
tis inte^ris, circa 8 min. longis, 4-5 mm. latis: floribus plerisque 
solitariis in axillis foliorum siiperiorum, pedicellis 5 mm. longis: 
calyce gamosepalo a latero iino rupto demuinque sjjathaceo-fisso 
redexo; petalis spat hula to-ovatis, paulo inaequalibus^ 15-18 mm. 
longis, 7-10 mm. latis; toro 1 mm. longo; staminibiis circa 50, 
inae(|ualibus, 15 nun. longis; ovario breviter stipitato, 3-loculari 
cum columella centrali ; stigmatibus 3 latis patentibus, duobus 
contiguis intus stigmatiferis ; ovulis 2-seriatis, angulo intemo 
loculorum medio affixis: loculis a columella centrali saepe 3- 
divisa sec'edentibus : capsulis circa 6 cm. longis, 5 mm. latis, acu- 
minatis retl(*xis, stipite 5 mm. longo; seminibus compressis, albu- 
mine nullo, radicula brevi paulo excentrica ; cotyledonibus qunm 
latis niulto longioribus, 5 mm. longis, radiculam 4-5-plo. super- 
ant ibus. 

This little bush grows on the rocky edges of the top of Mesa 
de Obscomate in Oaxaca. It was also found without flowers or 
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fi'uil near Barranca de Tlacnilnsto in I^iebla. The leaves ti) 
the taste liave the punj^ent flavor of ca])j)arids. The blue color 
of the flowers is certainly not conniion in Capimridaccae and the 
seeds and fruit are peculiar. The fruit ini^ht be des(*ribed as 
three sili<pies joined by one ed^e of each and tliese ed^es to 
whieh the s(‘cds are attached separating repluiii-like from the 
vaJv(‘s. Xo. 11400. 

Mimosa Piirpusii sp. m)v. 

Fruticiilus j'ainis fuscis ^racilibiis flexuosis [)ros1ratis, 0-10 
dm. lonyis: aculeis sparsis vel ^eininis, compressis i*e(*tis V(*l 
n*(*urvatis, min. lonj^is: foliis o-lo mm. lon^is; peliolis racOii- 
dibus(ju(‘ |)ub(‘s<M*nlil)us ; pinnis l-4-ju‘»is; foliolis fi-S-ju^ns 
oblifjiiis oblon^ns aciiminatis. adpr(‘sse villosis, (urca mm. lonf»is: 
('ajiitihus in axillis solilariis, p(‘(lnnciilis piilxNsciml ibiis 1-2 cm. 
lonufis: p<4alis |)in*puras(*(*iitibus luibesi'cmtibiis ad imxlium con- 
natis, 2-0 mm. lon^is: caly<*e parvo cilialo: staminibiis 10 pur- 
piiras(*entibiis S-9 mm. lon^is: ovario slipilato pub(‘S(X*n1e : fnictii 
i^noto. 

Collected on (Vrro de ^laf/i/e, A\here il ^rows j)r()s1ra1(* ovm* 
ro('ks. No. 2182. 


Var. Calliandroides var. nov. 

Krectior, ramis validioribus, sae])ius acnleis nullis, foliis Oori- 
bnsijm* majoi'ibus, staminibus 15 mm. lonj^is. 

Collectixl at Las Xaranjas, Oaxaca. No. 2184. 

Mimosa (Eumimosa) mixtecana sp. nov. 

Pb*ut<‘x ramosiis 2-2 m. alius ramis fuscis, acuh*is sparsis siibu- 
latis v<*l compressis, 2-7 mm. loiifjjis, armatis: folns cum p(*1iolis, 
1-2 cm. loti^is; ])innis uniju^is; foliolis ^labris v(‘l jiaulum hir- 
sutis, 2-4-juf2:is, obliquis ovato-lanceolatis mucronatis coria(*eis, 
0-9 mm. lonjjis, circa 2 mm. latis, marline cum s(4is stramineis 
ad{)ressis instructis; stifiulis ovato-acumiual is, marjjrirK' setosis: 
ca})itibus diametro 1.5 cm., soJitariis vel jreminis ex axillis folio 
rum orientibus vel rarnos terminantibus raceinos laxos formant i- 
bus: corollis purpurascentibiis, 2-4 mm. loiifris; petalis a<*unii- 



:i80 [luivfrsittf of California Publications in Botany, [Vol. 3 

luitis; le^nuiiine :^4 cm. loiiiu^o, 7-8 mm. lato, ^^labro mncronato, 
l)M*si ill stijiitcm lircvem altoiiUcato. 

1'liis species is common throughout the San Imis region and 
adjoininjj: Oaxaca. Nos. 2678, 2674. 

Acacia Purpusii sp. nov. 

Frutt^x, ramis juventute tomontosis: foliis 3-4-juj:»is; foliolis 
cin*a 12-ju^is, olilonj^is imicronatis, supra ^labris, subtus adpresse 
liirsutis, venis ])roniinentibus, basi obli(iuis, 9 mm. lon^is, 8 mm. 
lalis; rachidibus 8-4 cm. lon<»is, saepe aculeis parvis armatis; 
petiolis 1.5-2 cm. lon^is, ^landem ma^nam ^erentibns: stipulis 
lat(* ovatis ciliatis strialis deciduis: a(*uleis ternatis infra-stipii- 
latis (‘ompressis atro-fuscis recurvatis 5 mm. Joiif^is: poduiiculis 

2- 2.5 cm. lou^is validis, capita jilobosa j»erentibus: le^nmine jyla- 
bro conijiresso curvato mucronato, 8-10 cm. lon^o, 2-2.8 cm. lato, 
slipitt' 1 cm. loni^o, 

Th(‘ sp(*(‘imeus liave legumes which seem to be full jjfrown but 
are immature. Tlie stamens of the nminants of old flowers are 
distinct to the base. No. 8191. 

Dalea ternata sp. nov. 

Annua erecta, caidibus mult is strij.»oso-])ubescentibus, circa 1 
dm. altis: foliis t(*rnatis, petiolis 15 mm. lon^ns; foliolis laterali- 
bus, circa 1 cm. lon^is, foliolo terminali dimidio brevioribus. 
an^uste ovato-lanccolatis, 2 mm. latis, strij?oso-pubesc(*ntibus : 
stipulis filiformibus villosis: capitibus ovatis vel cylindraceis, 1-8 
cm. hnij^^is: bracteis aiifruste ovato-lanceolatis, 7 mm. lon^is, lon^e 
villosis: calycis tubo 10-costato e^landuloso, dentibiis filiformi- 
bus dimidio breviore: corollis pallide flavis; vexillo calycis denti- 
bus breviori : ovario villoso 2-oviilHto. 

This sp<'cies is related to D. JIallii and Z>. tripliylla. Col- 
lected iK^ar Barranca de Tlaeuilosto. No. 3214. 

Brongniartia mollicula sp. nov. 

Frutex ramis piibescentibus : foliis 5-10 cm. longis; foliolis 

3- 4-jujris orbicularibus vel late ovatis, retusis vel obtusis, saepe 
apiculatis, qiiando an^ustis basi euneatis, pubeseentibus, 1-2 cm. 
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lon^is, l-l.ri eni. latis: stipulis seinieordatis foliis similibiifi, circa 
8-12 mm. lonji^is, 4-7 mm. latis: pedunculis in axillis foliornm 
solitariis, 1-2 cm. lon^is: calyce cxtus j^lahro, 12 mm. loncro; 
floribxis 2 cm. lon^is, pnrpnrcis: lefiuminc immaturo 5 cm. lonjro, 
1.7 (*m. lato, mucronato, basi atteiinato, 2-6 ovnlato. 

No. 3197. 


Brongniartia luisana sp. uov. 

Fnitcx ramis pubescent ibus: foliis 10-13 cm. lon^>:is; foliolis 
8-10-ju^is, clliptico-oblon^is, circa 2.5 cm. lon^is, 1.5 cm. latis, 
utriiiquc adpresse birsutis, obtiisis apiculatis; bractcolis ovato- 
lanccolatis sericco-villosis cito dcciduis; stipulis ovato-lancco- 
latis, 5 turn, lon^is, d(*ns(* s(‘ricco-viJIosis : ])cdun(*ulis 1-2 in axillis 
foliornm, 3 cm. lon^is: calycc cxtus <*labro, 1.5 cm. lontro, lobis 
lanceolatis; floribus 1.8 cm. lon|L»is: Ic^iuninc juveni ^labro, basi 
in stipitem attemuato. 

No. 3198. 


Xanthoxylum Purpusii sp. nov. 

Frutex 1-2 m. altus ramosissimus, rainis patulis intricatis 
cincrcis, cum acubus sparsis subulatis, basi comj)ressis, 5 mm. 
loii^is, armatis: foliis ramulos bn'vcs tcrminantiluis impari])inna- 
tis; foliolis 7 obovatis rctusis (*nmatis pul)csc(*nlibus, basi rotun- 
datis vel cuncatis, scssilibiis, 6-9 mm. lon^is, 4-5 mm. latis; folio- 
lis irdcrioribus multo minoribus: rachidibus ajdcris, 1 cm. lon<»is, 
])ubcsci*ntibus ; pctiolis basi tomentexsis : floribus cymoso-panicu- 
latis, i)cdicellis brevibus: fructuus ])ericarpio i'landuloso-j)unctato 
nifroso. 

The specimens collected bear immature fruit and no flowers. 
It is an intricately branched, very thorny shrub having a strong 
odor and is nearly related to A", affine. No. 3164. 

Amyris monophylla sp. nov. 

Frutex undique glaber, foliis alternis ovatis obtusis vcl acu- 
minatis coriaceis integris vel indistincte erenatis, 3-5 cm. longis, 
1-2 cm. latis, semper unifollatis; petiolis circa 5 mrn. longis: 
paniculis 2-3 cm. longis ramulos terminantibus : calyce 1 mm. 
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Hlto, lobis obtiisis; petal i« fjflandiiloso-pnnctatis obovatis, 3 mm. 
]onf?i.s, staaiiiiibns 8 aeciuantibiis; stylo 1 mm. longo; stij?mate 
paulo eapitato: oviilis 2 eollateralibiis pendulis. 

No. 3167. 


Bursera Asplenifolia sp. uov. 

Arbor parva vel frutex, raniis ^^labris: foliis membranaeeis 
eir(*it(‘r 1 dm. lonfris, subtiis eiTiereo-toiaentosis, supra pubeseenti- 
biis, 7-3()*.jiips; foliolis sossilibiis oblon pro-ell if)t ids, aeuminatis, 
inar<^iiie valde eronato-serralis, drea 3 em. loii^is, 8-10 mm. latis; 
alls inter foliola anprnstis: raiimlis flonferis tomonlosis, 2 em. 
lonpris; dni])is sub^dobosis diamelro eirea 8 mm.; pedi(*ellis 1-2 
mm. loiipris. 

The above is ii(‘arly the deseriptioii of B. sfss Hi flora. The 
])roposed new speeies lias mneh smaller leaves whieh are deeply 
erenate-dentate and differs in several minor eharaeters. It is n(>t 
uiK'ommon in the San Luis region. No. 3162. 

Buxus mexicana sp. nov. 

Frulienlus j*laber ramosus, 1 m. altus, eortiee ein<‘reo : foliis 
oi)positis eoriaeeis (dliptieo-ovatis, ai)icM‘ aeiiminatis vel ovatis, 
basi euneatis. 1-2 em. lon^is, 5-10 mm. latis ; petiolis 1-2 mm. 
lon^is: (loribus, in raet*mis eirea 5 mm. lonjris braeteatis, con- 
prestis: 11ori])us femineis t(*rminalibns; laeiniis an<iuste oblonpris 
obtusis mueronidalis Tiiinute (dliatis: ttorum maseulor-nm laeiniis 
linearibus, 3.5 mm. lonpiis, femineis similibus, antheris breviori- 
bus; pedieellis 3 mm. lon«is ovato-aeiiminalis, 1.5 mm. lonjiis : 
eapsulis 8 mm. lonp:is; eornibus 3 mm. lon«is. 

Found only on summit of Ferro de (V)atei)e, where it is abun- 
dant. No 2972. 


Tapirira Purpusii sp. nov. 

Arbor 8-12 in. alta, dioiea ut videtur, ramis patulis, eortiee 
einereo, truneo diametro 8 dm., ramulis novellis dense piibes- 
eentibus: foliis a])iee ramulomin congestis, imparipiunatis, 10-12 
em. lonpos ; raehidibus anpruste alatis dense pubescentibus : folio- 
lis 6-7-jupris ovato-laneeolatis fere sessilibiis, inteprris, pubeseenti- 
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bus, 4-5 cm. loii^s, 1-1.2 cm. latis: rucemis flonim masculoriiin 
3-4 cm. loiiyfis circa 10-floris; bracteis lineari-lanceolatis, 1.5 mm. 
lonj?is; calycis sc^mentis pubcscentibus ovatis, 2 mm. lonj^is; 
petalis pallid# albis obloiijjfo-obtiisis, 4 mm. loii^is, cum liiicolis 
obscuris notatis; disco diamctro 4 mm., marline crenato; stamini- 
bus 10 infra discum insertis; filamciitis 2 imn. lon^ds; rudi- 
mentis stylorum 5, disco immersis: floribus fcmincis i^nolis: 
fructibus olivaeformibus, 2.5 cm. lonj>is paullo obli(|uis, circa 
apieem cum vestij^iis stylorum rostratis, 5-locularis. 

Only immatiU'C fruit was seen and the unseasonable male 
flowers ivere found on youn^, vigorous shoots. The ripe fruit is 
edib](\ It is evidently a convener of T. vdidis of Lowvr Cali- 
fornia, but is a larger and much handsomer tree. (\)llec1ed in 
canons that o[)en into tla^ Kio Santa Lncia. No. 3157. 

Acanthothamnus pfen. nov. C(‘Iastrac(*arum. 

S('pala 5 valvata. IVtala 5 un^uiculata imbrieata. Discus 
cupnlaris enmatns. Stamina 5 libera; anthem* dorso aflixte. 
Ovarium 2-lo(*u]ar(* ; stylus ], stiji^mata 2; ovula in loculis 2, 
])asilaria ere(*ta. Fruetus ovoideus 1-loeularis 1-spermis, exo- 
carpio tenuitcu* carnoso, (*ndocarpio crustac(‘o. Senum exaril- 
latum, alhumine carnoso ; (‘inbryo rectus cotyledonibus latis. 
P>utex subai)hyl]us J^1ab(‘r rairiosissimus, ramis teretibus, ra- 
mulis s])ine.scentibus. Folia ])arva alterna caduea. Flores parvi 
sparsi, breviter pedunculati. 

Acanthothamnus viridis sp. nov. 

Frutex 1 m. altus, ramis viridibus; foliis anf?uste si)atulatis 
apiculalis ex ramulis horotinis orientibus 5 mm. lon^»is; stipulis 
^landuliformibus; floribus parvis 1-3 in axillis velulis, pedicellis 
3 mm. lon^is; calycis lobis apicc f^landulosis ; petalis suborbi- 
cularibus venosis, diamctro 2-3 mm.; fructibus rubris, 5 mm. 
longis, apice cum stylis induratis apiculatis. 

This plant is a thorny bush much resernblinj? in appearance 
Korrberltnia. It was found in a single locality near Barranca 
•<ie Tlacuilosto. No. 3171. 
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Thouinia ? insignis sp. nov. 

Arlior parva veJ frutex 4-5 ni. altiis, ramosus, ramis pateiiti- 
novellis pnbeseentibus : foiiis alternis pinnatis, petiolis 
pnlH*sc(Miti})ns 1-2 cm. lon^is: foliolis 1-4 obloiips inte^ris obtusis 
vel retiisis, ])asi einieatis, pubeseontibus, 7 cm. longis, 3 cm. latis; 
petiolulis 1-2 min. loiifyis; Horibus cymoso-jianiculatis ramos ter- 
niinaiitibiKs henna phroditis, yianiculLs 6-15 cm. lon^is; sepalis 5 
inae(jualibns, lat(‘ ovatis, circa 3-4 mm. lonj^is, basi paullo imbri- 
catis, marjiine ciliatis: petalis 5 yiallide flavis, 6 mm. lon^is, 2.5 
mm. latis, elli])ticis, basi atlemiatis, iiitus dense albo-tomentosis ; 
staminibus 8, basi lomentosis, petalis aeciuaritibus, intus disco 
crenato insert is; antheris versatililms ; stylo prof nude 3-fid(), a])ice 
enn’^ato: ovario centrieo 3-Jocnlari, locnlis 1-ovnlatis: fiinicnlo 
primnin lat<‘rali demumcpie adscendenti ; raphe veiitrali: saniaris 
saepins 2, divaricatis, api<*e late alatis, ab axi centrali solutis, basi 
1-spermis; seminibns f>lol)osis exarillatis. 

This differs from the ^»enus Thouinia as now limited in liav- 
iiii? p(‘rfeet fiowers, and the larjjre samaras with the coriaceous 
leaves are not those of the oth(‘r species. Santa Lucia. No. 3318. 

Condalia pedunculata sp. nov. 

hVutex ramosus ramulis spinescentibus : foiiis fasciculatis 
vel in ramulis juvenilius alt(‘rnis, oblon^o-spatulatis, basi 3-n(‘rvis 
(unieatis, apie(‘ rotundatis vel retusis. marjj^ine crenulatis pclan- 
dulif(‘ris, su]>ra ^labris lucidis, subtus in venis paullo pubernlis, 
circa 2.3 cm. lonj»’is, 7-14 mm. latis; petiolis 2 mm. lon^s, pubes- 
cent ibus: floribus umbellatis axillaribus: pedunculis validis pu- 
besc(‘ntibus, 1.3 cm. lonj?is; pedicellis validis, 4-5 mm. lon^is: 
disco cupiilato fi-aiijiulato. diametro 3 mm.: sepalis 1 mm. lon^is 
deltoi(h*iv' d('ciduis, petalis longioribus: ovario 2-loculari; loculis 
1-ovulatis; stylo profunde bifido, articulato deeiduo: driipa 
globosa ; putamine a dorso loculis alato, cum alis 1-1.5 mm. latis. 

Colle(*ted in Barranca de Tlacuilosto. No. 3173. 

Sphaeralcea (Meliphlea) crenulata sp. nov. 

Frutex ramulis "racilibus, diametro 2 mm., glabris, juvenili- 
bus albo-stellato-pubescentibus: foiiis deltoideo-ovatis grosse cre- 
natis plus minus obtuse lobatis, majoribus breviter 5-lobatis, basi 
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5-7 nervis, supra fero frlabiis, subtiis praecipue in iiervus stellato- 
pubesfenlilnis, 4-6 rin. Ii-4 cm. latis; pdiolis steliatu- 

piibrsrentibiis, 2-8.5 c*in. loii^is: Horibus solitariis in axillis folio- 
rum superiorum vel ramos rareniis paurifloris terminantibus ; 
l)edum*ulis stellato-piibosiM'iitibus, 8-4 rm. loii^is : ]H‘di(*ellis 
supra medium artieulatis: involueello ealyei ae(|uiloii^i doiiide 
trise(‘to, S(‘j>mentis late ovatis imilto-eostal is, basi eonnatis, iiitus 
pilosis, exlus stellato-pub(‘seentibus : ealyc'e ad medium in lobos 
ovatos aeutos s(k*1o: pc‘talis 8 <*m. lonj^is, pin*piiivis, marline 
dense albo-pilosis : styli ramis 20-80: (*ar])ellis juvenibus dense 
pubeseenti))us, loeulis 2-ovu latis. 

This s])eei('.s seems to be very distinet from S. umbdlata. The 
branelies are woody, slcmder, and not so tomentose, tin* leav(*s are 
miieh thinner in texture and have a diO'erent shape, the lolx's are 
round(*d and (O'enatc* ins1<*ad of aeuminate and denta1(\ Th(‘ 
broad braet(*oJes and (‘alyx are nearly ecpial in h'tifjrth. (\)ll(*ete(l 
on Ceri’o d(‘ l^ixtle. No. 2601. 

Hibiscus (Bombycella) iochromus sp. nov. 

Frutieosns, (*aulibus viridibus ereetis stellato-hirsulis : foliis 
ovato-lan(*(‘olatis j^rosse ('nmato-dentatis, sa(‘pe ]>rofutide triloba- 
tis, supra fen* ^labris, subtus i)aueis ])ilis trifureatis instruetis, 
8-5 em. lonj^is, 2-8.5 em. latis; petiolis stellato-j)ubeseen1 ibus 
sirnul hirsutis, 1.5-2 em. lon<>is: Horibus s(»litariis in axillis folio- 
rum superiorum; peduneulis 8-8 em. lon^is, paullum infra fl<)n‘s 
artieulatis: involue(*llo 10-phyllo, phyllis lineari-laneeolatis slel- 
lato-hirsutis ealyee brevioribus vel lon^iori})us ; ealycis lobis 
ovato-laneeolatis ; petalis violaeeis, 2.8 em. lonj^is, 2.2 em. latis: 
capsulis ealyee brevioribus strijj:oso-hirsutis: seminibus dense albo- 
lanatis. 

No. 8256. 


Ayenia mollis sp. nov. 

Frutex 1-2 in. altus, ramulis novellis albo-tomentosis : foliis 
rotundis vel ovatis, acuminatis, basi eordatis, cronatis vel serratis, 
stellato-pubeseentibus, supra viridioribus, circa 2.5 ein. lon<>:is, 
1.8 cm. latis; petiolis pubeseentibus 1-1.5 cm. loiigLs: stipulis 
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filiforniibus dedduis: doribius in «xillis folioruin solitariis vol 
inulndlulis pauoifloris; podieellis 1 oni. lon^ris, basi braoieatis; 
sopalis ovatis attoriiuito-aonininatis, extus stellato-pubesoentibus, 
7 iniri. lon^is; petalis pnrpureis, lonj^e nnoniiculatis, iingnieulis 
filiforinibus, laiiiinis basi oordatis; staininibus 5, antheris 3-loou- 
laribus; sti^inalo oapitato: eapsnla stipitata 5-looulari, s(‘tis 
flaooidis tomentosis oohinata, looulis 1-sponnis; stipite 3-4 Ttiin. 
lon^n. 

No. 3314. 


Pouquieria Purpusii sp. nov. 

Arbor parva, 4-7 in. alia, trunoo oonoideo-oloiij^ato annulato, 
rainis brovibiis Toro ero(*tis: foliis an^usto obl(>n«:is aonminatis, 
basi sossili attonnatis, circa 3-5 cm. lon^is, 3 mm. latis: spinis 3-4 
cm, lon^is: Horibiis corymboso-paniculatis; podicollis 3-5 mm, 
IriiVia; s(‘palis 4-5 mm. lonj»is ai'iiminatis: (*orollis 1 cm. loTi»is, nt 
(licit nr al))is; p(4alis aonminatis: slaminibiis 10 ])nb(vscontibns : 
antb(‘ris apico (*an(latis: siylis api(*o liberis: cajisnla 1 cm. lon^a : 
s<‘minibns apico aiatis. 

This is an intorc'stiiiii; small tree* jirowin^ on tin* rocky sides 
of (\)S(*oma1c, Oaxaca. Its trunk rosomblos in sha])o that of F. 
col umnuris, but the branchh'ts an^ lon»i*r. Tho inhabitants say 
tho fhmoi’s arc white; nnfortnnatoly only dried remnants could 
he found at tlu* time the s])(M‘imens were <*oll(‘cted. No. 3376. 


Adelia rotundifolia sp. nov. 

Frutex ulaber, 2 m. altus, dioicus, ramulis intricatis, coi*ti(*e 
fusco, foliis oppositis v<4 ad apices ramulonim brevium confTjes- 
tis, orbieulatis vel latissime ovatis, aonminatis vel obtusis papy- 
raceis, inar^^ine crenatis, basi cordatis, fere sessilibns, venis 
translncidis, 1-1.3 diametro: fioribiis inasculis 2-4, axillaribus; 
staininibus brevibus 2-3 ; bracteis acuminatis ; calyeibus minutis : 
floribus femineis jianiculatis 4-5. Pruetus matiirus i^otus. 


Common about Cerro de Matzize. No. 2925. 
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Gonolobus pectinatus sj). nov. 

Volubilis, oaulihus bifariaiii hirsutis (*uni pilis birvibiis 
fuseis: foliis ^lal)ris late oblon^o-ovatis abnipte acnniinatis, pro- 
funde eordalis, 4^6 cm. 3-4 cm. latis, lamiiiis j)ctiolis 

accpiaiitibus : iimbellis circa T-floris; pcduiiciilis 1 cm. loii^is; 
pedicellis 1-2.8 cm. lonj^is pubernlis: calycis se^uientis ovato- 
lanceolatis, b mm. loriyis, j)ubcndis: corolla in alabastro late 
ovato-acuminala, tnbo 5 mm. lonjio latocpie, scfjjmentis ovato- 
acnminatiH lurido-reliciilatis; fancibiis com anmilo albo-hirsuto 
5-an^ula1o instructis: corona imae i)asi eorollae inserta, r)-anjj:n- 
lata annulato-pecteniformi, l.o mm. alia, fzynostc^^.iio breviore : 
foir 111 is i^notis. 

(\)l](*ct<'d at Santa Ijiicia. Xo. 3228. 

Gonolobus Purpusii sp. nov. 

Volubilis, caulibus jmberulis simul birsulis: foliis ovato-acm- 
miiiatis cordatis, supra viridioribus ])arce hirsutis, subtns in 
vtuiis pulxu’ulis hirsutisque, 4-() cm. lon^is, 3.3 cm. latis; potiolis 
])uberulis et hirsutis 2.5 cm. lon«»is: racemis 2 cm. lon^is, 3-4- 
floris: {axlicellis 2 cm. lonj»is :'bract(‘is lineari-lanceolatis : calycis 
se^iiKMitis liiH'ari-lanccolatis, 1 cm. lonf»is, hirsutis: corolla^ 
laciniis 2 cni. lonj^is, lanceolalis reliculatis lurido-])urpureis, ex- 
tus ])u]M*rulis: corona atropurpurca, apice gynostejj:]! inserta, 
])ocnliformi, inar^ine cori‘Uf»ata 5-anf>;ulata sti^miati I'ere 
acquanti. Follicuhis ijiinotus. 

This species is well marked by the hi^h insertion of the 
eorona. No. 3243. 


Gonolobus inconspicuus sp. no\. 

Volubilis, caulibus parce pubescentibus : foliis ovato-lanceo- 
latis cordatis, supra viridioribus paullo pubescentibus, subtus 
pubescentibus, 3 cm. lonj;is, 1.5 latis; petiolis pubescenli])us, 
circa 1.2 cm. lonj^is: floribus 5-7-suburnbellatis; pedunculis 
validis circa 6 mm. lonjris; pedicellis brevibus: corollis rotatis; 
calycis segmentis ovato-lanceolatis pubescentibus; eorollae laciniis 



388 


[hn'vf rsitjj of California Publications in Botany. [Vol. 3 


ovntis, 2.5 juin. lonjri«, utrinque piibescentibiis, flavo-viri dibits : 
(‘orona (‘ariiosa eorollae aifixa, gynostepdo brevo aequanti, annu- 
latis (‘ivnatis: folliculis 1 dm. loDjris pflabris tubereulatis lan(*eo- 
latis. 

Xo. 3403. 

Dichondropsis ^on. iiov. Convolviilac'earum. 

S(*|>ala a l)asi distiri(*ta. Corolla alte 5-fida. Ovarium 2- 
lonilaiv, 4-ovulaliim; styli 2, filiformos, stijinnatibiis paiilo iii- 
Hatis. (Vipsula siib^lobosa hii-suta. Somina siib^lolmsa paiilo 
c'omprossa, testa Isevia, membraiia interna erassiuseula ; einbry^o 
viridis, eotyledonibiis radieula latiorilms, snbspiralibiis plieatis. 
llerba repens serieeo-pubeseens. Folia renifoniiia. Flores in 
axil is solitarii. 

Dichondropsis nivea s]). nov. 

Plan1ula(‘ numerosae radieibiis subterraneis eorijunetis: foliis 
in eaniibus brevibus eoinjestis vel in eaiilibns radieantibns alter- 
nis, 1-1.2 em. lonj^is, 1-2 em. latis; petiolis 1.5-2. 5 em. lon^is: 
])ednnenlis eirea 2 (on. lon^is, i'oliis aeqnantibns: ealyee 4 mm. 
lonjiis, S(‘^m(‘ntis oblon<j:o-ovatis : eorollis jiallide albis extus 
serieeo-birsutis, 8 mm. lon^is, lobis 5 inaeciualibns : staminibus 
corolla lonj’ioi’ibns : stylis 2.8 mm. lonj^is, stifj:matibns ])arvis: 
seminibus 4, j»labns. 

This j»enus ditbn’s from Dichondra mainly in having a ^i^lobn- 
lar eapsnle instead of a bilobed one with basilar styles. It covers 
th(* irronnd in pateln^s tliat closely resembh‘ those of Dichondra 
argvnUa. Its habitat is under the oaks of the hi^h Cerros. It 
was distributed as Dichondra nivea. No. 2563. 

Guscuta alata sp. nov. 

Caules filiformes; fioribus 2-3 rnm. lon^s fere sessilibus in 
^^lomerulis jiarvis ; calyce eupiiliformi, lobis 5 obtusis tubo lon^o- 
ribus vel brevioidbus, carriosis, margine hyalinis, dorso alatis; 
alis carnosis inaecpialiter cristatia, 0.5-1 mm. latis usque ad 
basim calycis extendentibus ; laciniis oblongis acutis crenulatis 
carinatis reflexis, tubo longioribus: staminibus laciniis breviori- 
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bus; antheris fllamentis a‘(iuantil)iis : stylis ina^jualibus, stainini- 
bus ivquilon^us, ^rloboso-capitatis : s(|uaiuis ovatis fiinbriatis, tubo 
tecpiantibus : eapsula ^^obosa eireiimsiMssa, corolla inarc<*s(*entc 
cinMuiulata. 

This species is well marked by the winded calyx and carinate 
corolla lobes. The niarj»in of the calyx is tlexuose and tlu* Iol)es 
of different flowers vary much in length. The winjis are variable 
in widtli and are more or less tuberculate or dentate. (\)llected 
at Culiaean, Sinaloa, Au^., 1904, parasitic on a youn^ Acacia and 
an iinreco^Jiiiiml herbaceous plant, and at (^)pradia, Oct. 20, 1904, 
on a fruticose Doha. 

Cuscuta tuberculata sp. nov. 

(^auh^s filiformes; flori])us in umlu^llas laxas dispositis, .Vfidis; 
pedicellis 4 mm. km^is: calycis segment is corolhe tubo }i*({uanti- 
bus, late ovatis acuminatis carnasis, marjirine hyalinis, dorso 
fuberculatis vel alatis: corollis an^uste cami)anulatis 3 mm. 
lon^is; laciniis oblon^is acutis ])apilIosis en^'tis, tubo lon^iori- 
bus: sfamijiibus laciniis a*(iuantibiis : stylis filiformibus inasjuali- 
bus deinde exsertis; sti^niatibus j^loboso-capitatis; scjuamis ovatis 
fimbriatis incurvis, tubo br<‘viorib\is: ca])sula jilobosa parva cir- 
cumscissa, corolla marc(*scente circumdata. 

This species dilfeis from C. alata in luivinji a calyx of imbri- 
cated sefiiiKUits, erect pa])illose corolla lol)es, longer staimuis and 
styles and an umbellate inflorescence. The calyx se^^ments may 
have two rows of fleshy tubercles on the back, may Ix^ irn^^u- 
larly tuberculate, may have also a deltoid win^i: 1 Uiin. hif^h or 
sometimes are nearly smooth. 

Collected h\ the Cape K(‘^ion of Baja California at Bescad<u*o 
on Euphorbia, alon^ the west coast on Euphorbia, at San Jo.se 
del ('abo on Boerhaavia, at Santa Mar^^arita Island on Boerhaavia 
and at San Jose del (^abo by Carlos Orabendorffer on Bof rhaavia. 

Loeselia Purpusii sp. nov. 

Fniticulus, caiilibus diffuse ramosis circa 3 dm. altis, Rlabris 
siiperne piibescentibus : foliis oblon^ro-ellipticis acuminatis, 
arj^ute serratis, serraturis punprentibus, basi cuneatis, fere sessili- 
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bns, 2-8 ein. loiiyis, 1 c*iii. latls, supra nitidis: floribiis in raceniis 
8-r)-floris foliis lonfjioribus, pedicellis circa 4 mni. lonj?is: calyce 
circa 1 ciu. lon^^o, t?labro rij’ido chartaceo, lobis lanceolatis cuspi- 
<latis, niimitc scrrulatis, purpureis, tiil)o lon^ioribus : bracleis 
circa 12, cxtcrioribus parvis, interioribus ianceolatis cnspidatis. 
uiar^rine fere inle^ris, tubuni calycis superantibus quam lobis 
latioril)us: corollis lobis inaoqualibus, circa 2 cm. lonj^is, majori- 
bus in lon^tudino tubi, pallide pmqnireis, basi lilacino-^uttatis : 
staininiluis corollao ae(juantibus, filainentis pubcvscentibus, an- 
Ihcris purj)ureis; stylo purpureo jjflabro, antlieris breviori ; sti^- 
matibus brevibus : ovario sii])ra medium ^landuloso: ca])sula in 
lonjritudim* calycis, 8-loculari, loculis 8-ovulatis: semiiiibus 
circa 2 mm. loimis, plan is, late aJatis, albis translucidis, sul) 
aqua mucilaj»inosis ; embryo viridi-albo, C()tyledoni])us radicula 
lat ioribiis l(»n^ioribus(|uc. 

This specMcs is a handsome little bush haviuf^ brij^ht shininj? 
leaves and attractive flowers. It ^rows on rocks and clifls about 
San Luis. Th(‘ flowers a])pear in April. No. 8118. 

Beurreria strigosa sj). nov. 

Frutex 2-)l dm. altus, raiuis novellis stri‘*()so-])ubese(uitibus : 
foliis spatulatis obtusis, basi attenuatis, 2-2.8 cm. lorijjjis, 8-10 mm. 
latis, supra sea])ri(lo-his]>idis, subtus strijj^oso-hirsutis : floribus 
b-12-e()rymboso-j[)aniculatis ramulos terminantibus : calyce fuseo 
slrifxoso-hirsuto 4-5-valvato, 5 mm. alto, lo])is deltoid(*is: corollae 
albae faucibus 8 mm. lonj»is, lobis late pateiitiluis, 3-4 mm. lon"is: 
staminibus 8 jiim. loufris, basi ampliatis, pubescentibus : stylo 
2-fido; stif?mate capitato. 

This is a bush bearing many handsome white flowers. It 
was found only about the mouth of the Barranca de Tlacuilosto. 
It seems nearest to the description of B. spathiilata. No. 3360. 

Citharexylum tetramerum sp. nov. 

Prutex foliosus, 2-4 m. altus, ramis juventute albo-pubes- 
centibus: foliis oppositiis oblongo-ovato-lancedlatis acuminatis, 
basi in petiolum brevem attenuatis, puberulis, sub lente subtus 
glanduloso-punctatis, margine revolutis : racemis axillaribus 
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hrevibiis 1-3-floris: oalyce tMipuliiliforiiii 4-sinuato-dontato j?la- 
bro: corollis albis 4-fidis, 4-5 iinti. piibesceiitibus, faiicibns 

pilosis; staniiiiibus 4; drupis ^lobosis, diainetro 3-4 inm. 

This species is peculiar i]i having tetraiuerous flowers. Col- 
lected oil Cerro de Matzize. No. 2973. 

Clerodendron mexicanum sp. nov. 

Frutex, rainis viridibus, novellis pul)esceutil)us : foliis ovato- 
acuuiinatis, liasi cuueatis, iiite^ris su])ra ^labris, subtiis dense 
minute furfuraceis, 8 cm. lon^is, 4 cm. latis: lloribus cymoso- 
pani(*ulatis (‘X axiJlis folioriim sii])eriorum : calyc(‘ camimiiulato, 
3 mm. lon^o, 5-fido, lobis 5 delloideis: corollae lubo tenuitcr cyl- 
iiidraceo redo, ad faucem levitcr ampliato, cir(*a 12 mm. lonf»o; 
limbo ])atenti o-fido, lobis siibae^jualibus : staminibus 4 lon^e 
exsertis, in alabasiro involiitis: stylo staminibus ae(|uanti 2-fido : 
ovario 4-sulcat(). Fru(*tus i^notus. 

The dri(‘d s])ecim(‘ns indicate tliat the ])(*tals are white' and 
tJie antliers ])uri)le. No. 333(). 

Scutellaria saxicola s]>. nov. 

Fruticosa, caulibus parce ramosis pul)es(M‘ntibus, 1-1.5 dm. 
altis; foliis ovatis crc'uatis, basi cuueatis, 7-12 mm. lon^is, 5-'/ 
mm. latis, utrinqm* pub(*scentibus, su[>(*rioribus similibus iide* 
j^ris, petiolis 2-3 mm. lon^is, pubevscentibiis : flori])us solitariis in 
axillis folioriim, pedunculis 2.3 mm. lon^is: calyce ])ubescen1i 2 
mm. lon^o, fructifei-o b mm. lonjio: corolla laete ])urpur<^a, 15 
mm. loii^a, tnbo superne ampliato pubescc'iiti: labio antico 7 
mm. lon^o, posti(*o trilobato brevi. 

Crowing on cliffs at Cvrvo d(* Paxtle, Barranca de Tlacuilosto 
and (N)scomate. No. 2b50. 

Stachys collina s]). nov. 

Perennis caulibus ramosis, 4-7 dm. altis, inf(*ris (hmse* h)n^e 
albo-pilasis, superis pubescentibus : foliis ovatis cordatis crena- 
tis, supra adpresse villosis, subtus albo-tomentosis, inf(*rioribus 
minoribus, floralibus ad bracteas reductis, 4-7 cm. lon»is, 3 cm. 
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latis, f)cti()]is 4 eni. lon^ns, lanatis: braeteis reflexis spatiilatis 
brovp aristatis inte^ris: vorticillastriK 4-6-floris; pedicellis 1 mm. 
loii^is ; c*alyee piibeseonti tiirbinato-campamilato, 3 mm. alto, 
(loiitibus (loltoideis l)rove aristatis: eorollae tnbo ealyce dupio 
lori^iori, limbo pnrpiireo extiis pubescenti ; labii antice lobe 
medio 7-S mm. alto. 

( I rowing amoiij^ bushes near San Luis. No. 3299. 

Tridax luisana sp. nov. 

jXnnua, 2-3 dm. alta, canlibus paree hirsutis; foliis ovato- 
aoumimdis, basi ouneatis, serratis hirsutis, laminis 2-3 cun. loimis, 
1 . 0-2 (*m. latis, petiolis <urea 1 em. lonf>:is, superioribus sessilibus; 
(*a])itulis diametro 7 mm., peduneulis 3-7 mm. lonftis; involuc*ri 
s(|uamis 2-3-seriatis ohlon^o-ovatis obtusis, apiec davis, marline 
purpureis, exterioribiis arif’ustioribus aeutioribus: lij^ulis H mm. 
lon^i.s, albis Irifidis, marj^ine saei)e purpureis; lloribus disci tubis 
brevil)us et faucibus cylindraceis ; achaeniis turbinatis, lonf>e 
sericeis cum pilis purpureis v(»l albis; pappi setis achaeniis bre- 
vioribus, fuscis ])innat()-ciliatis. 

Th<' aheiies have vertical lines of hairs alternately white and 
])iirj)le. The plant j^row^s on barranca slopes near San Luis. No. 
3108. 


Hymenothrix purpurea sp. nov. 

Annua, caulibus erectis 3-5 dm. altis, costatis pubescentibiis 
simul pilis apice jilaiidulosis intermixtis: foliis 3-5 cm. lon^is, 
alteriiis, in st*^nenta liiiearia biternatisectis : capitulis 5 mm. 
altis, lave corymbosis; iuvolucri squamis circa 8-10 biseriatis, 
exterioribiis lineari-lariceolatis, interioribus spatulatis marline 
hyalinis ajiice purpureis; corollis circa 25, pallidis, tubo fauce 
campanulato-cylindracea breviori; acheniis 4 mm. lon^cia, an^ste 
ob])yramidatis, acute cjuadrangulatis, basi pilis fuscis vestitis; 
])appi aristis 8 ovato-lanceolatis hyalinis, acheniis dimdio brevi- 
oribus, eostis validis excurrentibus. 

This plant is found on steep slopes of canons and barrancas 
near San Luis. No. 3119. 
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Senecio Palmatinervii) Purpusii (Treeiunan, sp. nov. 

Ilerbaeeus perennis; soapis 5 dm. vel ultra altis subnudis vel 
unifoliatLs striatis bniiineis basi sordido-lanatis supra p:labris 
vel sparsissime pilasulis oli^oeephalis; foliis lon^e potiolatis pel- 
tatis 3-7 eiii. in diarnetro profunde 7-lobatis supra erispo-hirtellis 
subtus albo-lanatis, lobis ])lus minusve lobulatis irrejjulariter 
uniero-dentatis(|ue ; petiolis 8-18 eni. lou»is b^usi sordido-lanatis 
supra ^labris striatis; p('duneulis 1-12 em. lon^is minute jrlan- 
duloso-pubeseenlibus vel ^labris; eapitulis radiatis 1-1.5 em. 
altis; involueri eampanulati sfjuamis eireiter 13 laneeolatis v(‘I 
lanee()Jat()-()])lon^is a(*utis peni(*iJlatis(pie aiithesi eireilcu* 8 mni. 
lonf?is ^laiidnloso-puberulentis. scpuimi interior! iiiarj.»inibus 
seariosi.s eiliatis((ue ; fioseiilis ligulis aureis pat(*ntibus b-7 mm. 
loiii^is; doribus disei numerosis; l)ap])i setis ar^?(‘nteo-albidis eir- 
eiter 5 mm. lon^is; aehaeniis maturis 4-().5 mm. lon^is fxlabris. 

Mexieo. State of Oaxaea: CVrro Verde, July, 1908, C. A. 
Purpiis, No. 3140 (type in lib. Field Mus., eat. No. 240594; hb. 
Fniv. Calif.). 

This s])eeies is nearest aV. pitKiontm Ilemsl., from wliieli it 
difll'm^s in foliar ebaraeters, uamiJy in haviufi: tlie leaves deeply 
l<4)ed with rounded sinuses and the jirimary lobes irr(‘j>ularly 
dentate or af»ain lobed with round(‘d sinuses and eoarsely and 
iiTe^darly toothed, in having essentially *»labrous stems, and 
mueh smaller heads. 

Viguiera Purpusii sp. nov. 

Frutex 2.5 m. altus, ramis fuseis setoso-hispidis ; foliis atro- 
viridibus ovato-aeuminatis cordatis, yroKS(‘ serratis, inferioribus 
oppositis, supra hispidis, subtus ])ubeseentibus simul in venis 
hispidis; laminis 6-8 em. louf^is, 4-6 em. latis; petiolis hispido- 
hirsutis eirea 1 em. longis: eapitibus ramos terminantibus, 1.5 
cm. latis li^ulis exeludentibus, peduneulis 4-8 em. lonf?is: iijrulis 
8 mm. lon^^is davis: involueri squamis oblon^o-laneeolatis, 6 
mm. longis, ciliatis hispidis: paleis striatis aeuminatis: doribus 
radii pistillatis sterilibus; doribus disei, tubo eorollae basi indato, 
sub faueibus eonstricto: acjiaeniis 3 mm. lon^is, 1.5 mm. latis, 
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villosis (*()inj)re8sis pappi aristis validis 2, cum squa- 

Tiiis inttTHiecliis laceratis 0.5 mm. longris. 

This plant has akenes mneh like those of the Bneelias, hav- 
ing seales inlermodiate with the awns of the pappus. The whole 
habit, the scabrous stems, stout pappus awns and leaves are 
those of Viquifva and there is an evident third an^de on one face 
of the akene. The cordate leaves have a broad sinus at base and 
the upjK^r ones are alternate. The throat of the disk corollas is 
abruptly narrowed into the tube and the five corolla lobes have 
thickened margins. No. 3089. 

Encelia montana s]). nov. 

irerbac(*a ramosa, ramis atro])nrpureis pan'c i)ilosis: foliis 
infcrioribus oppositis ovato-lanc(‘olatis, 4-fi cm. lon^is, 1-2 cm. 
lalis, su])ra scabro-pilosis, subtus scabro-hirsutis, dentieulatis, 
foliis superioribus anyustioribus saepe deltoideo-haslatis ; petio- 
lis 1-2 cm. lon^is pilosis: ca])itibus ramos lerminantibus, ])cdun- 
culis lon^is. diamelro 8 mm. lij»iilis excludentibus : li^ulis 1 cm. 
lonjris Mavis: fioribiis radii neutris, fioribus disci tnbo basi am- 
pliato sub faucibus constricto: involucri s(|namis lineari-lan- 
(‘eolatis numorosis hirsutis, 6 mm. lon^is; paleis latis acuminatis 
slriatis: achaeniis compressis villosis: pap])i aristis 2 ex basibus 
latis an^ustatis, mar»»ine fimbi-iatis, 3.5 nun. lonjj^is, cum s(juamis 
4 latis intermediis fimbriatis 1 jiim. altis. 

This s])ecies is near E, rhomhi folia. (\>Ile(*ted on (V*rro d(' 
Paxtle. No. 3103. 

Otopappus xanthocarphus sp. nov. 

Frnt(^x ra?nis juvenibus hispido-hirsutis : foliis oppositis 
ovato-aeuminatis serratis, supra seabridis, subtus hispido-hir- 
sutis, 4-G cm. lonjjis, 3-3.5 cm. latis: petiolis circa 5 mm. longis: 
eapitulis 3-5 ramos terminantibus vel ex axillis foliorum superi- 
orum orientibus, 7 mm. altis, 1 cm. latis, eradiatis; involucri 
sqiiamis 4-5 seriatis, oblongo-lanceolatis, exterioribus viridioribus, 
interioribus in paleas flave-scentes gradatim mutantibus; paleis 
marjdnc dorsoque ciliatis, acuminatis, apice flavis: eorollae 
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fiavae tubo brevi: aehaeniis ooinpressis f?labris; aristis 2 aequali- 
biis, an^ulo interiore alata, ala aristae adnata ; pappi paleis fim- 
briatis, basi connatis. 

The characters are drawn from yoiin^ flowers with iinniatiire 
akenes. Collected on Cerro do Castillo near Zapotitlan. No. 
3095. 


Persnnenium collinum s]). nov. 

Frntex raniosissinnis, rainis cortiee fnsco, juventiite pubes- 
centibus: foliis oppositis late ovato-aeinninatis, basi rotundatis 
vel siibeordatis, marline intejxris vel panlulinn enmato-si'rratis, 
scabro-hirsntis, supra atroviridibus, 1-1.8 cm. lonpris, 8-14 min. 
latis; i)etiolis pubescentibus 2-3 mm. lonpris: eapitiilis 3-5 ranios 
terminantibiis vel ex axillis foliornm siiperiomin oriontibns, fere 
sessilibus vel ])eduiieulis 4 mm. lonf*is, diametro 6-7 min. lijjnilis 
aiireis 8 mrn. lonj^is exeludimtibus: involueri sqiiamis late ovatis 
obtusis eiliatis pubescentibus, exterioribus brevioribus: floribus 
disci circa 25. 

Collected on Cerro de Centile. No. 3086. 

Verbesina petrophila sp. nov. 

Frutieulus ramasus glaber, 5-10 dm. altus, cortiee eiriereo; 
foliis alternis ovato-acuminatis, basi attenuatis, sessilibus, setoso- 
seabridis, marj^ine intepjris; eapitulis 1-5 ranios terminantibiis, 
peduneulis circa 1.5 cm. longis; lij^ulis 10-12 aureo-flavis, 1 cm. 
lonj^is; involueri squaniis lineari-laiiceolatis pubescentibus 1-2.5 
cm. lon^is; paleis oblanceolatis strarnineis; achaeniis 4 mm. 
long's, tuberculatis ; alia latis fimbriatis, aristis validis aequali- 
bus paullum adnatis. 

Found p:rowin^ in clefts of the cliffs of Barranca de Tlaeiii- 
losto and on rocks near San Luis. No. 3085. 

Verbesina mixtecana sp. nov. 

Caulis erectus, radice lifjnosa, 2-3 dm. altus scabro-pubes- 
cens; foliis circiter basim caulis congrestis, oppositis, ovatis ob- 
tusis, basi sessili vel petiolo alato attenuatis, marpdne integris, 
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paive (‘reiiatis vel deotatis, 3-7 cm. longis, 1.2.5 cm. latis, supra 
(Mini j)ilis basi tuberculo-inerassatis scabro-hirsutis, subtus 
praescrtiin in venis birsutulis; capitulis terminalibus, solitariis 
vel ])eduneulatis 2-3-eorymbosis ; peduneulis 2-4 cm. longis; 
iiivolueri squaiiiis 7 min. altis, 3-4-seriatis, anguste ovato-aeumi- 
natis, molliter pubeseentilms ; ligulis flavis 7 mm. longis, pistil- 
latis aed sterilibiis; floribiis disci numerosis, tubo pubescente 
fauces aerpiante; aehaeniis 3 mm. longis, 2 mm. latis, margine 
angiiste alatis oiliatis vel evalatis, apiee aiirieulis jiarvis in- 
struetis; aristis dnabus tennibus deeiduis, 2 mm. longis. 

(^)l]eeted on (\*rro Verde, Oaxaca. No. 3107. 
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Acacifi Piirinisii, .'ISO. 

Acjinthothainnus, oSl]. 
viridin, ;bS3. 

A(*tloii, protect iv(‘, of sodinni, .‘iol. 

Adolin rotundifolia, 3N(). 

A^avo, Hpiiidl(‘H 31 

Ahnfoldtia ^i^art inoides, 30 7. 
plicata, 37)0, 3o(vH. 

Alc(»liol, absoiiite, 303. 

AI^a(s antagonism of sodinni and 
calcium in, 357); of sodium and 
potassium in, 333; oxpci-inuMits 
on, 33d; marine, 337. 

Allium, accounts of develo])ment 
()f pohir caps in, 31 (i; antag 
onisin of stnlium and calcium 
in, 337). 

.Mopecnnis, antagonism of sodium 
and calcium in, 330. 

Ammonium, vm'sns sodium, 333. 

Amyris inonoph.> 11a, 3H1. 

Anaphase stages, 310; ])1. S, fig. 37. 

Animals, antjigonism of so<Unm ami 
calcium in, 33.'); necessity of 
sodium for, 337. 

Area, central, of polar cat)S, 30.S 9; 
hyaline. 309. 

Arsenic, sulfide of, 333. 

Ay<mia mollis, 3.S.'^. 

Macteria, of the soil, 3 Id. 

Balanced solutions, 331, 

Beet, red, ex})eri meats on, 33.'). 

Beta, antagonism of sodium and 
calcium in, 337. 

J^enrreria S]»athiilata, 390. 
strigosa, 390. 

Bipolar diarch stiindles, 310. 

Ib)trytis cinerea, 33d. 

Ib’aiidegee, T. S., 377. 

Jironguiartia Inisana, 3M1. 
mollicuJa, 3S0. 

Bur clover, 33.7. 

Bnrsera As])lenifo1ia, 3S3. 
sessili flora, 3H3. 
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Bnxns m(*.\i('ana, 3S3. 

(’alcinm, versus so<linm, 334 .7; in 
animals, 33.‘>. 

< 'aps, hyaline, 3 1 fi, 3 1 S. 
monarch, 313 (I, 319. 
mult ipolar, 3 1 1 3 , 3 1 9. 
diarch, 3 IS. 

polar, (MUilral art‘a of, 30S 9; 
cytoplasm i(* mesh(‘s of, 31 S; 
tibrons and granular cytoplasm 
in, 301 -.7; in otlun* specu's of 
plants, 310-8; origin of spimlh* 
in, 309-11; origin, function 
and structure of, in Smilacina 
amplexicaulis, 303; origin and 
structure, 30.7 308; variations 
in form of, 31 1-10. 

('assia, 317. 

(’ell di \ ision, 303 30. 

(Vll ))late, old .7; ]>1. 8, fig. 1^9. 

(’<dl wall, 301. 

(’ells, exod(‘rni€'il, 3lL’, 319; polhm 
mother, 313, 318, 319; rc'sting, 
303 d, ]>l. 4, figs. 1 li; s|)oro 
gemous, 318, 319; v(‘gelal i V(‘, 
319. 

(’<*ntral area of ])»dar ca])S, 308 {i. 

( 'hamberla in, cited, 317, 330. 
('liara, mitosis in, 31.7. 

('luMuiial effects, |)oisonons, 331. 

( 'hlorophyiame, 37 1 , 

(’hlorosis, 331. 

(’hondrns canaliciilat us, 3.7 1. 

( ’hromosoUK's, 30.7; in spiixlle, 311, 
31 1; of nuebms, ]>!. d, lig. lb; 
cyto])lasniic mc'shes among, pi. 
.7, fig. 12; at imdaphase, pi. 0, 
fig. Id; in anaphase, ])l. 0, fig. 
1.7; see n/.so pi. 8. 

( ’i t ha r(*xy him tetramerum, 390 1. 

( derodendron m(*xicaniim, 391. 
(’ompositae of Southern California. 

Index, 280-290. 

Condalia pedunculata, 38 4. 
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C’()iitracti]t‘ fibers, pi. 5, 

fig. 12, pi. fi, fig. 14. 
(V)ntributioiiH to the Knowledge of 
the (Viliforiiia Species of CVus- 
taeeous (’orallines, 341, 349. 
(’orallina gracilis f. densa, 3fi4. 
(’orallines, crustaceous, 341, 349. 
C’uscuta alata, 3S8 9. 
tiibcrculata, 389. 

(’ytoplasm, 303-330; com])osition 
of, 318; fibrous and granular, 
304 5. 

Dalca llallii, 380. 
ternata, 380. 
triphylla, 380. 

Paughter nuclei, pi. 8, fig. 29. 
Jlebski, B., cited, 3lfi, 32(h 
Densmore, Hiram 1)., 303. 
Derrnatogen layer, 312, 318. 

Diareli spindle, bipolar, 310; multi- 
polar, 310. 

Diehondra argentea, 388. 

nivea, 388. 

Dichondropsis, 388. 
nivea, 388. 

DietyopterLs ZonariouU^a, 3.^)0. 
Dictyota Binghaniiae, 350. 
Drought, effect of, 339. 

Echeandia ]>usilla, 377-8. 

Effects, poisonous chemical, 331 3. 
Kisenia arborea, 350. 

Ericelia montana, 394. 

rhombifolia. 394. 

R])bedra, 310, 

Eqiiisetum, 335. 

Kxodermal cells, 312, 319. 
layer, 315, 318; pis. 7-8, figs. 21 
30. 

Exodermis, 312, 315. 

Fallow, W'. (i., cited, 310. 
Ferguson, Margaret (’., cited, 315, 
320. 

Fibers, contractile, 310 11; ]>]. 5, 
fig. 12, pi. 0, fig. 14. 
spindle, 318. 

Fibrous cytoplasm, 304 5, 318, 
Flax, experiments on, 335. 
Flemming’s mixture, 303; triple 
stain, 303. 

Fouquieria columnaris, 380. 

Furpusii, 380. 

Foslie, M., cited, 342, 340. 
Fresh-water salts, 331. 

Fruit trees, effects of drought and 
sulfur dioxide on, 340. 

Fumes, smeller, 339. 

Fundulus, 332, 334. 

Fungi, 334, 335. 

(lamina rus, 333. 


Gardner, Nathaniel Lyon, 371. 
Gases, poisonous, 339. 
Gastroclonium ovale var. (’oulteri, 
350. 

Gelidium Amansii, 352, 354. 
sp.?, 350. 

Gentian violet stain, 303. 
Gigartina volans, 357. 

Goiiolobns ineonsjiieuus, 387-8. 
pectinatus, 387. 
i^urpusii, 387, 

GraeiJaria confervoides, 350. 
(rranular cytojdasm, 304-5, 318. 
Granules, 304, 307. 

Grape vines, effects of drought and 
sulfur dioxide on, 340. 
Gymnogongrus linearis, .357-8; host, 
350, 357. 

Haberlandt, G„ cited, 312, 320. 
Hairy vetch, 335. 

Half B])indles, 314. 

Hall, Harvey Monroe. 

Heidenhain ’s stain, 303. 
Helianthus, 335. 

Hibiscus iochroinus, 385. 

Hilgard, investigation of chlorosis, 
334. 

Hof, A. (’., cited, 310, 320. 

Hus, 11. T. A., cited, 317, 320. 
Hyaline area, 309. 

‘caps, 316, 318. 

Hymenothrix jmrjnirea, 392. 

Ions, action of, 31. 

Iris, 317. 

Iron-haomafoxylin stain. 303. 
Kearny and (’amtroii, experimenis 
of, 334. 

Kinoplasin, 310. 

Koeberlinia, 383. 

Lanrencia paniculata, 352-3. 
pinnatifida, 350. 

Leaves, effect of drought on, 339; 

of snlfnr dioxide, 339. 

Lee, cited, 342. 

Life phenomena, theory of, 337. 
Linder and Ficton, cited, 332. 
f Liniim, 335. 

Lithophyllum maerocarpnm f*. in 
tennedia, 352-3, 355, 360, 361. 
mediocre, 346, 347. 
pustiilatum f. ascripticia, 354-0, 
360. 

pustulatiim f. australis, ^56-7. 
pustiilatum f. macrocarpuin, 360. 
tumidulum f. dispar., 357-9, 360. 
zostericolum f. medioeris, 346, 
347. 

Lithothamnion marginatum, 350-2. 
mediocre, 347, 349, 351, 353, 356. 
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Liverworts, 334. 

Loeb, J., cited, 331, 332, 337, 

Loesclia PurpuHii, 3H9-90, 

Loughridgo, Dr. K. D., analysis of 
soil, 33(>. 

Lupimis, 335. 

Magnesium, versus sodium, 333 4. 

Magowan, cited, 33 f. 

Marine algae, 337. 

Medicago, 335. 

Melobesia amplexifrons, 34(1, 347. 
marginal a, 350, 351. 

Membrane, nuclear, 304, 310. 

Meristeiti region, 312, 315. 

Meshwork, fibrous, 304, 31 <S; pi. 4, 
fig. 1. 

Mimosa mixtecana, 379, 

J^irpusii, 379. 

var. ( ^alliandroides, 379. 

Mineral salts, 331. 

Mitoses, 319. 

Mitosis, 303*330; in tlie exoderinis, 
312. 

Mixture, Flemming’s, 303. 

Monarch caps, 312 (1, 319; ])ls. 7 H, 
figs. 21 30; transformation of, 
into sj)indle. ]>1. 8, fig. 25. 

Monarch spindle, 312 (5, 319. 

.MoubI (Hotrylis cineren), 331. 

Multipolar caps, 311-2, 319; ])1. (1, 
fig. 17a b, pi. 7, fig. 20. 
diarch, 318. 

Multipolar diarch spindles, 310, 

3 1 8 . 

jxdyarch, 31 2, 319. 

Murrill, W. A„ cited, 315, 320. 

>^emec, Jb, cited, 31(5, 320. 

New ( ’hlorophyceac* from (’alifor 
Ilia, 371. 

Nichols, Maurice Darstow, 341. 

Nodal points, 300; pi. 4, fig. 1. 

Nuclear membrane, 304, .‘llO. 

Nuclei, 318, 319; daughter nuclei, 
pi. 8, fig, 29. 

Nucleus, 303 330; resting condi- 
tion, 318; chromosomes of, pi. 
4, fig. 4b; in prophase, pi. 7, 
fig. 21. 

Nutritive function o1 mineral salts, 
331 : of sodium, 337. 

Nymjihea, 317. 

Of'ean water salts, 331. 

On the Elfects of Pertain Poisonous 
(lases on Plants, 339. 

O’Neill, l^rofessor TCdmond, ac 
knowledgment of assistance, 
340. 

Origin of the spindle, 309-11. 

Origin and structure (»f prdar ca]>s, 
305 S. 


Origin, Structure and Function of 
the Polar Paps in HmiJacina 
Amplexicaulis, Nutt.. 303-319. 

Osmotic effect of salts, 331. 

Osterhout, W. J. V., 331; cited, 
311, 317, 320; acknowledg- 
ments to, 303, 319. 

Ostwald, cited, 333. 

Otopappus xanthocarphns, 394-5. 

Pellia, 317. 

Periblom, 305, 810; pi. 4, fig. 1. 

Perymeniuni collinum, 395. 

]0iyllos])adix Scouleri, 342. 

Torreyi, 3 42. 

l^icfon, and Linder, cited, 332. 

Pi nils, 315. 

Pisurn, 335. 

Plantae Mexicanae Pur]>usianae, 
377. 

Plate cell. 314 5. 

PJerome, 305, 310. 

]N)isoiious chemical effects, 331 2. 

Poisonous gas(‘s, effects on plants, 
337. 

T’oliir caps, central area of, 30S 9; 
cyt()]>lasm eomposition of, 318; 
fibrous cylo])lasm iu, 30 4 5; 
granular cytoplasm in, 304 5; 

hyaline area” in, 309; in 
other species of plants, 31(5-8; 
origin of si>indlo in, 309-11; 
origin, structure and function 
of, 303-319; origin and strnc- 
ture, 305-8; variations in form, 
3n-(); .see also ])1. 4, fig. 3, id. 
5, figs. 7-9. 

Ihdlen mother cells, 312, 318, 319. 

TNitassium, versus sodium, 332-3. 

Projihase, origin of caps in, 309; 
stages, 305. 

Protective action of sodium, 331, 
337. 

Protective function of mineral 
salts, 331; of sodium, 337. 

l^voktauin blue stain, 303. 

Radish, ex])eri merits on, 335. 

Pajdianus, 335. 

Resting cells, 304-5; pi. 4, figs. 1 2. 

Root, effect of condition of, 340. 

Rosanoff, cited, 343. 

Rosen, F., cited, 316, 320. 

Salts, mineral, nutritive and pro- 
tective functions of, 331. 

Salts, osmotic effect of, 331 ; toxic 
effect of, 331. 

Salts, fresh -water, 331. 
ocean. 331. 

Scutellaria saxicola, 391. 

Seeds, growth in solutions, 331. 
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Pijr]>u«H, ^3. 

SmeltW filings, 339. 

Setchollfintlnis, S7K 
378-9, 

SniiJiiCJiut ai)ij>]<*xicuuJiH, polar mps, 
in, 303-319. 

Sodium, antajjoniHin to oaloiiim in 
nnimalH, 335; interest in as 
proteetive agent, 332; protee 
tive action and function of, 
337; nutri<uit function of, 337; 
value to ])lantH, 331; versus 
ammonium. 333; versus eal- 
cium, 334-5; versus magnes 
ium, 333-4; versus potassium, 
332-3. 

S(ol, 33(5. 

Soil cultures. 335. 

Solutions, balanced, 331. 

Sphaeralcea crenulata, 3S4 5. 
umbellata, 385. 

Spindle, contract il( fibers of, 310; 
fibers, 318; formation, 303 
330; of vegetati\e cells, 319; 
origin of, 309-11; .wee o/so pi. 
0, fig. 10; j)!. 8, fig. 25. 
bipolar diarc li, 3 10. 

(liarch, 310. 
half. 314. 

monarch, 312 0, 319 
multipolar diarcli, 310, 318. 
multipolar polyarcli, 312, 319. 

Spireme, 2o5. 

Sp()n>genous (mOIs, 318, 319. 


Stachys collina, 391. 

Stain, Flommiug’s, 303; Hcideii- 
hain’s, 303. 

Slrasburger, E., cited, 310, 317, 
318, 320. 

Sulfur dioxide, effect of, 340. 

Tapirira odulis, 383. 

Purpusii, 382-3. 

Thouinia f insignis, 384. 

Toxic effect of salts, 331 

Tradescantia (Wauderi jj Jew), 
effect of drouglit on 339. 
pteranthera, 377. 
stenophylla, 377. ‘ 

Tridax luisana, 392. 

Trifolium, 335. 

Tsuga, 315. 

Value of Soil in m to Plants by 
Keason of its Protc'ctive Ac 
tion, 331. 

Variations in form of polar caps, 
311-0. 

Verbesina mixtecana. 395 (5. 
petrophila, 395. 

Vetch, hairy, 335. 

Vicia, 310, 335. 

Viguiera I*uri>nsii. 393 4. 

AVandering Jew (Tradescantia). 
effect of drought on, 339; of 
snlfnr dioxide on, 340. 

Wheat, experiments (»n, 333. 

Xanthoxyliim affine, 381. 
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ERRATA. 

]>. 370, the lieading should read * * Explanat ion of I’late II.” 
p. 377, third paragnipl>, last line, for pierranihcra road ptvranthrrd. 
p. 378, second ]>aragraph, line 4, for snbern read suberea. 

]>. 3s3, next to last line of the page, for Kfrrhcriinia read Knrhrrlinia, 
p. 389, see-<md paragra])h, end, for Popradia read Pofradia. 

]>. 394, for Vi(jui(*ra read Viguiera. 
j». 390, (*nd, for evalatis raid evalvatis. 
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